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EFFECTS OF GAMMA RADIATION ON COLLAGEN* 


J. Casse. 


National Bureau of Standards 


’ 


Washington 25, D. C. 


ABSTRACT 


The effect of gamma radiation was determined on collagen ex- 
posed as a purified steerhide powder and as kangaroo tail tendon. 
Absorbed radiation ranged from 5 to 220 megarads. Apparent even 
at low radiation levels were the decrease in shrinkage temperature 
and increased water-solubility. The same decrease in shrinkage 
temperature was observed for tendons irradiated in the presence or 
absence (vacuum) of air. The shrinkage temperature was not in- 
fluenced by the moisture content of the tendon during irradiation. 
Relatively little damage to amino acid structure was observed at 
absorption doses less than 20 megarads. The amino acid com- 
ponents most susceptible to alteration by radiation are methionine, 
phenylalanine, and threonine, while those least damaged were 
alanine, glycine, hydroxyproline, proline, and arginine. Radiation 
causes a non-hydrolytic type of peptide chain scission. High ultra- 
violet absorbance by the water-soluble fractions is due to formation 
of specific complex ultraviolet-absorbing groups rather than to 
light scattering. 


a 
INTRODUCTION 


For the most part irradiation studies on proteins have been concerned with 
effects observable in aqueous solutions. This is natural, since the effect of 
radiation on the solution-surrounded living cells of the body is of primary 
concern to man. In irradiating aqueous solutions we must not only be 
concerned with the so-called direct effects of radiation such as ionization or 
excitation of electrons due to the direct impact of radiation but we must also 
consider the “indirect” effects due to free radicals generated in the solvent by 
the radiation. The greater part of the effects observed have been attributed 
to this latter source of potential attack on the protein. 

Relatively less effort has been made to study irradiation of proteins free 
from a solvent medium. Physical-chemical measurements have been applied 
in assessing the effects of irradiating in a relatively dry state such proteins as 
wool (1-3), albumin (4, 5), and hemoglobin (6-8). 


*Presented at the Fifty-fourth Annual Meeting of ALCA in May, 1958, at Swampscott, Mass 
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The low-angle diffraction pattern 
of kangaroo tail tendon was shown LIFE LINES 
to disappear gradually on irradia- 
tion of the tendon with a beam of 
accelerated electrons (9). In none 


James M. Cassel graduated from Wash- 
ington and Jefferson College with a B. S. 
degree in 1942, after which a tour of four 
of the efforts to evaluate the years was served in a line division of the 


effects of radiation on relatively U.S. Marine Corps. In 1946 he joined 


dry proteins was an analysis of the the Leather Section of the National Bur- 


; ; ; eau of Standards, and since 1956 he has 
amino acid constitutents performed | jen Assistant Section Chief. In 1954 he 


before and after irradiation. obtained his M. S. degree from George- 
Reported here are the results of | town University. 

y-irradiation of collagen in the form A member since 1948 of both the 

of kangaroo tail tendon and as ALCA and the American Chemical Soc- 


highly purified steerhide powder iety, he abstracts papers for the journals 


I 1i 1 -al ; of both societies. A number of papers 
rradiated materials were examined concerned primarily with basic research 


by one or more of the following on collagen have been authored in JALCA. 
techniques: (a) infrared spectro- For his work in basic leather research 
scopy, (b) shrinkage temperature he was given the Alsop Award in 1959. 
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: : ; . the Raw Stock Evaluation Committee as 
examination, (d) nitrogen analysis, well as the ALCA-ASTM joint. subcom- 


(e) amino acid analysis, and (f) mittee on 
determination of soluble  nitro- 

genous material. Water-soluble 

portions of the irradiated collagens were examined by one or more of the 
following techniques: (a) viscosity, (b) trichloroacetic acid precipitation, 
(c) amino nitrogen determination, (d) ultraviolet spectroscopy, (¢) opti- 
cal rotation measurement, and (f) amino acid analysis. Irradiation in air 
and irradiation in vacuum were compared. The role of the moisture content 
of the irradiated collagen is also discussed. 


leather deterioration. 


RADIATION OF SPECIMENS 


A highly purified collagen powder prepared as described previously (10) 
and kangaroo tail tendon, used as received without further purification, were 
irradiated with y-rays from a 2000-curie Cobalt-60 source. Flame-sealed 
test tubes served as specimen holders. The test tubes were placed in racks 
within a stainless steel container which was secured in a fixed position relative 
to the radiation source. The test tube racks were constructed with three 
concentric rows of test tube positions, enabling three dosages to be obtained 
during the same exposure period. Absorption dose at each of the test tube 
rows was determined by oxidation of ferrous sulfate solution. 

Tendons with very low moisture contents (<0.6% H:O) were prepared for 
irradiation either by (a) evacuating a test tube with tendons for several hours 
at 23° C. and then at 100° C. prior to sealing off the tube or by (b) passing 
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dry air at 23° C. and then at 100° C. over the specimens prior to sealing off 
the glass tubes. Neither technique lowered the shrinkage temperature of 
the tendons more than 214°. Tendons with high moisture content were 
prepared by passing air saturated with water over the specimens for 24 hours, 
after which the specimens were transferred to small test tubes. The tubes 
were then placed upright in larger test tubes containing a few ml. of water, 
and the larger tubes were sealed off. These specimens were not irradiated 
until the following day to allow the tendons to approach equilibrium at the 
high relative humidity inside the tube. Moisture contents of 40% in the 
tendons were achieved by this procedure. Nonirradiated controls were 
used to determine the moisture contents of specimens prepared to have 
abnormal moisture contents. 

For a comparison of irradiation in air and vacuum, specimens were evacu- 
ated at 23° C. in test tubes for a half hour with a vacuum pump capable of 
reducing the pressure to approximately 0.1 micron. 


METHODS OF MEASUREMENT 


Infrared spectra of the most severely irradiated specimens were obtained 
by the potassium bromide pellet technique (11). Samples were ground in a 
Wiley mill, mixed with potassium bromide, and evacuated before pressing. 


Shrinkage temperature measurements were made according to Method 
7011 of Federal Specification KKL-3lla except that the heating medium 
was water. A load of 10 g. was applied to achieve proper tension of the 
specimens. All tendons were soaked in water at 1° C. for a half hour before 
measuring and were transferred to the bath at a temperature 10° below the 
expected temperature of shrinkage. The shrinkage temperature was taken 
as the temperature at which the first steady movement of the dial pointer 
occurred. 

With the exception of tyrosine, the amino acid data were obtained by the 
two-dimensional, paper-chromatographic procedure applied to hydrolyzates 
of the specimens, as described in a previous publication (12). A minimum of 
six chromatograms were employed per amino acid analysis. In addition, 
tyrosine, methionine, and phenylalanine were determined by the colorimetric 
methods, respectively, of Udenfriend and Cooper (13), Hess and Sullivan (14), 
and McCarthy and Sullivan (15). 

Some of the irradiated collagen powders were extracted with water at 
23° C., and the amount of nitrogen in the filtrate was determined. This 
nitrogen was then expressed as a percent of the nitrogen in the irradiated 
collagen. Amino nitrogen and viscosity were also determined on some of 
the extracts. The Van Slyke manometric equipment was used to estimate 
amino nitrogen. A 5-minute reaction period was found to be sufficient for 
this determination. Viscosity measurements in 0.2 molar sodium chloride 
solutions were made at 25°C. The ultraviolet spectra of several extracts of 
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irradiated materials were obtained with a Beckman DU instrument. The 


optical rotation was measured with sodium light at 20° C. with a 2-decimeter 
column. 


EXAMINATION OF IRRADIATED COLLAGEN 


Immediately on opening the sealed glass test tubes following irradiation, 
one could detect that the pure white hue of the collagen powder had become 
an off-shade white or even a yellowish cast. This occurred in both vacuum- 
and air-irradiated samples at relatively low absorption doses (15 megarads). 
The effect was transient in that two days of exposure to the atmosphere 
restored the original white color. 

On more severe irradiation the collagen powder assumed a distinct and 
permanent yellow color. No loss in fibrous appearance of the specimens was 
evident even at absorbed doses of 225 megarads. 

Tendons with very low moisture contents turned a straw-brown with 
relatively little radiation but reverted to normal color on storage for a half 
hour at 90-100% relative humidity. 

The nitrogen contents of the irradiated collagen powders did not differ 
significantly from the controls, but as the radiation dose increased there was 
a small decrease in the equilibrium moisture contents as determined at 50% 
relative humidity and 23° C. 

Comparison of the infrared spectrum of collagen powders before and after 
irradiation revealed only very slight differences in the region from 7 to 9 
microns. Small differences of a similar nature had been previously reported 
in the spectrum of collagen powder heated in dry oxygen to 170° C. (16). 


SHRINKAGE TEMPERATURE OF IRRADIATED TENDONS 


One of the obvious effects of radiation on collagen is to lower its shrinkage 
temperature. In Fig. 1 this is clearly shown for kangaroo tendon. At doses 
slightly greater than those shown in the figure shrinkage occurs at tempera- 
tures less than 20° C.; when the tendon is given a dose of 90 megarads and 


placed in the water bath at 1° C., it cannot support the 10-g. weight and 
breaks. 


Flory has treated the process of shrinkage as a melting phenomenon (17). 
The process of shrinkage would be hastened (occur at a lower temperature) 
by any treatment that might (a) disrupt hydrogen bonding between poly- 
peptide chains, (b) cause main peptide chain scission, or (c) alter the electro- 
valent bonding that occurs between polar side groups of amino acid residues, 
so-called salt link. Since the amino acid analytical data discussed later show 
very little attack on amino acid residues at low doses, the first two mech- 


anisms would appear to dominate when absorbed doses are less than 20 
megarads. 
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sURE 1.—Effect of radiation on shrinkage temperature of collagen (kangaroo tail 


tendon). © irradiated in air; @ irradiated in vacuum. 
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FIGURE 2.—Effect of moisture content during irradiation on shrinkage temperature of 
tendons. --normal (11-12%); @ low (<0.6%); O high (28-40%); 
X irradiated in water. 
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In Fig. 1 the shrinkage temperatures of specimens irradiated in air and 
in vacuum are compared. No significant difference in results is observed. 

The effect of moisture content of the tendons during irradiation on the 
shrinkage temperature of the irradiated tendons is shown to be negligible in 
Fig. 2. The result was unexpected in view of the variation in moisture con- 
tents from near 0% to 40%. The shrinkage temperature of tendons sealed in 
a test tube containing sufficient water to cover them and irradiated after 
one day for equilibration was not different from that of tendons irradiated in 
the absence of liquid water. This result plus the apparent nonsignificance of 
the moisture content of the tendons suggests that free radicals formed from 
water present in the tendons as moisture or as liquid water do not have a 
significant role in lowering the shrinkage temperature of the tendons. 


POST-IRRADIATION EFFECTS 


Several workers have postulated the presence of radiation-produced radicals 
of considerable life spans in both synthetic and natural polymers (18). To 
these sealed-in radicals are attributed the post-irradiation effects sometimes 
observed. Depending on the moisture content of the cellulose being irradi- 
ated Glegg (19) found an “after effect”’ that produced as much change in 


viscosity as the radiation caused directly. Wall and Brown (20) have ob- 
served post-irradiation effects in polystyrene. 

To ascertain whether a post-irradiation effect exists when collagen is 
irradiated and to determine the possible influence of moisture content on 
such an effect, shrinkage temperatures were measured immediately after 
completion of the radiation exposure and at subsequent intervals up to 70 
days. Tendons of varying moisture contents were irradiated in the absence 
of air and stored in the presence or absence of air. The absence of any post- 
irradiation effects as judged by shrinkage temperature measurement is 
clearly evident from the data of Table I. 

Tendons with very low moisture content irradiated with doses of from 30 
to 50 megarads developed mold growth in 3 days when stored in a desiccator 
at 90-100% relative humidity. In 10 days a very heavy mold growth was 
evident in contrast to only slight growth on nonirradiated specimens. This 
striking increase in susceptibility to mold growth is attributable to breakdown 
products within the collagen which serve as nutrient; the irradiated collagen 


absorbs sufficient water at the high relative humidity to form a swollen 
gelatin-like material. 


AMINO ACID ANALYSIS OF IRRADIATED COLLAGEN 


Analyses of collagen powder before and after irradiation were carried out 
to assess the effects of irradiation on the individual amino acid components. 
Only losses that exceeded 10°, are recorded in Fig. 3. The data have been 
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TABLE I 
POST-IRRADIATION EFFECT ON TENDONS* 


Change in 

Initial Shrinkage 

Moisture Shrinkage Storage Storage Temp. Average 

Contentt remp.t{ Medium Time, on Storaget Diff., 
gy °C, days °C, =. 


14 52.3 Air 35 +1.: 
es 49.8 " 23 +0. 
38.3 12 —6. 
Py 16 +0 
31 s 10 +0 


17 


35 


sm & 
coun = Vi 


> > 
oS 


r absent 


5 
1 
5 


? 
5 
i 


+ 


r absent 


a 
~ 


*Tendons irradiated in absence of air. 
tMoisture content of tendons during irradiation 
tAverage of 4 measurements. 


rounded off to whole percent losses, and where losses of several amino acids 
differed by no more than 2%, all were grouped at the same percent loss level. 
Since changes of amino acid content were independent of radiation medium, 
i.e., vacuum or air, the data of Fig. 3 are based on the average of the results 
obtained by irradiation in both media. 

Losses exceeding 10%, are apparent first in methionine, phenylalanine, and 
threonine. Unfortunately, the chromatographic procedure is least sensitive 
for these three amino acids. Results obtained by applying specific colori- 
metric tests (14, 15), however, confirmed the chromatographic data on 
methionine and phenylalanine. A separate analysis for threonine was not 
performed. 

Losses exceeding 10%, did not occur in glycine, alanine, proline, hydroxy- 
proline, and arginine until absorbed doses of at least 160 megarads were 
reached. On a mole fraction basis these latter five amino acids account for 
70°% of the collagen structure. 
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FIGURE 3.—Change in collagen (steerhide) composition (amino acids) caused by radia- 
tion. 


At an absorbed dose of 90 megarads, 96% of the original amino acid con- 
tent is recoverable; at 160 megarads, 88°); and at 220 megarads, only 73%, 

In certain respects the results are similar to those obtained in thermally 
degrading collagen in oxygen or air (16). Significant losses occurred quickly 
with methionine, threonine, serine, and tyrosine, while glycine, alanine, pro- 
line, and glutamic and aspartic acids were more thermally stable as constitu- 
ents of the collagen. 
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FIGURE 4.—Paper chromatogram of irradiated collagen (steerhide) hydrolyzate. The 
spots marked with question marks are due to ninhydrin-reactive products 
found only in hydrolyzates of the more strongly irradiated material. Solvent 
mixture I is 20:5:1 methyl alcohol, water, pyridine; solvent mixture II is 
10:10:5:1 tert-butyl alcohol, methyl ethyl ketone, water, and diethylamine. 


A paper chromatogram of a hydrolyzate of collagen exposed to a high 
radiation dose (220 megarads) is shown in Fig. 4. The four degradation prod- 
ucts labeled as question marks on the chromatogram are in the same relative 
positions as the degradation products reported on chromatograms of hydroly- 
zates of collagen thermally degraded by dry heat in oxygen and air. 

Data of radiation chemistry experiments are frequently calculated in terms 
of the number of events, e.g., chain scissions or cross links, per 100 e.v. 
absorbed energy. The amino acid data converted to units lost per 100 e.v. 
(G-values) for amino acid destruction are given in Table II along with the 
mole fraction of each amino acid in the native, nonirradiated collagen. The 
G-values were obtained from the formula 


G (g. amino acid loss/g. collagen) (6.06 x 107%) (100) 
aaasnmans Eee ial een eis ; 


(mol. wt. of amino acid) (absorbed radiation in e.v.) 
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TABLE II 


EFFECT OF GAMMA RADIATION ON AMINO ACIDS OF COLLAGEN 


Molecular Amino Acid Loss per 100 e.v. 
Irradiation Dose (megarads) 
Amino Acid 45 ) 160 


Glycine (0.329) * 2.07 
Proline (0.122) 95 
Alanine (0.107) Jo 
Hydroxyproline (0.090) 88 
Glutamic acid (0.073) 66 
Arginine (0.048) 0 
Aspartic acid (0.047) 60 
Leucine plus 

Isoleucine (0.041) 

Serine (0.034) 

Lysine plus 

Hydroxylysine (0.032) 

Valine (0.024) 

Threonine (0.020) 

Phenylalanine (0.017) 

Methionine (0.006) 


Tyrosine (0.006) 


Total 


*Mole fraction of amino acids in nonirradiated collagen. 


The results for the three higher radiation levels indicate a G-value per amino 
acid roughly proportional to the mole fraction present. This is more readily 
seen from Fig. 5 which is a plot of amino acid G-values versus mole fraction 
for an irradiation dose of 220 megarads. This proportionality to mole frac- 
tion at the higher radiation level suggests that a transfer of energy has oc- 
curred to the amino acids methionine, threonine, and phenylalanine at the 
lower dose levels, or that these amino acids are more sensitive to the radiation. 


Summation at the higher radiation levels of the G-values per amino acid 
for all amino acids gives a mean G-value for collagen of roughly 9.5. This is 
larger by a factor of 2 or 3 than cross-linking or scission values reported for 
synthetic polymers (18). The observed behavior of the collagen in general 
suggests scission of polypeptide chains to lower molecular weight as the pre- 
dominant process. The G-value for scission might be expected to be between 


10 and 5, since scission must involve one amino acid unit or at most two 
amino acid units. 
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FIGURE 5.—Molecular loss per amino acid/100 e.v. versus mole fraction of amino acids. 
The amino acids are numbered in the graph as follows: Tyr 1; Meth 2; 


Val 3; @ Ala 4; Threo 5; Arg 6; Lys, OHLys 7; Ser 8; Leu, Isoleu 9; 
Ala 10; OHPro 11; Asp 12; Pro 13; Glut 14; Gly 15. 
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EXAMINATION OF WATER EXTRACTS OF IRRADIATED COLLAGEN 


An important effect of radiation on collagen is the formation of a water- 
soluble fraction. Irradiated samples were extracted with water at 23° C. 
for a half hour, and the suspensions were filtered. The percent of the total 
nitrogenous material dissolved by extraction of the irradiated specimen is 
plotted against irradiation dose in Fiz. 6. Except for the region from 15 to 
35 megarads, where only a slight difference is shown, the percent of soluble 


EXTRACTED, % 


= 
YY 
< 
= 
D 
Z. 
az 
Z. 


POTAL 


1 == a4 a uncull acmmesenil 
80 100 120 140 160 180 
DOSE, MEGARADS 


FIGURE 6.—Percent of total nitrogenous material dissolved on extraction of irradiated 
collagen (steerhide). © irradiated in air; @ irradiated in vacuum. 


nitrogenous material is independent of the radiation medium, i.e., vacuum 
or air. The amount of soluble nitrogenous material is roughly proportional 
to the absorbed dose. 

The water-soluble fractions were examined further in a search for addi- 
tional information regarding the nature of the mechanism by which radiation 





444 GAMMA RADIATION ON COLLAGEN 


degrades the collagen molecule. All extracts had a pH between 6 and 7, indi- 
cating that the fragments were predominantly neutral in character. Data 
on the intrinsic viscosity, percent of nitrogen precipitable with trichloroacetic 
acid, Van Slyke amino nitrogen, «amino nitrogen, and g-amino nitrogen 
for the water-soluble portions of the irradiated specimens are given in Table 
Ill. No effect of radiation medium, i.e., air or vacuum, was observed; 
therefore these results are not reported separately in Table III. 


TABLE Ill 
ANALYSES OF WATER-SOLUBLE FRACTIONS OF IRRADIATED COLLAGEN 


TCA Amino N €-Amino N* a-Amino N 
Dose Viscosity PPTN Total N Total N Total N 
megarads [n] . . 


« < c < 


20 : 59 


= 


48 
65 
71 
60 
87 


45 : 68 
90 te 
125 


160 


rwewu Vv 
“ S 


NrNNN Nh Ww 
— mM Nw 


oo 
ww 


*Lysine; hydroxylysine 


The intrinsic viscosities are all very low and are independent of radiation 
dose. Intrinsic viscosities in the same range as those of Table III were ob- 
tained by heating high-grade (nonirradiated) gelatin solutions on a steam 
bath for 5 to 10 hours. Slightly larger percentages of the total nitrogen were 
precipitable with trichloroacetic acid in the thermally degraded gelatins 
than in the water-soluble extracts of Table III. In the range of radiation 
dose of Table III the fraction of nitrogen in the extracts precipitable is 
independent of absorbed dose. The viscosity and precipitable nitrogen data 
suggest that the degradation caused by radiation was random. None of the 
extracts of the irradiated collagens gelled on lowering the temperature to 4° C. 
This indicated, as did the viscosity data, that the particle size of the water- 
soluble fragments was small. 

The Van Slyke nitrogen is derived from free z-amino groups and the e- 
amino groups of lysine and hydroxylysine. In Table III the latter have 
been calculated from the amount of lysine-hydroxylysine present in the water- 
soluble fractions and have been subtracted from the total amino nitrogen to 


give the z-amino nitrogen. The a-amino nitrogen data indicate very little 
chain scission of a type that produces free amino and free carboxyl groups, 
i.e., the groups formed on hydrolysis. Thermally degraded gelatin solutions 
of a similar viscosity range to those of Table III have z-amino nitrogen values 
almost three times the largest value reported in Table III. 

One water-soluble fraction representing 10% of its parent irradiated collagen 
was freeze-dried and then hydrolyzed in preparation for chromatographic 
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analysis. The amino acid content of the water-soluble fraction did not sig- 
nificantly differ from that of the parent irradiated material, thus revealing 
that the water-soluble fraction did not represent a specific amino acid portion 
of the irradiated collagen. 
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FIGURE 7.—Comparison of ultraviolet spectra of radiation-produced water-soluble 
steerhide collagen fractions. Curve 1 (nonirradiated collagen); 2 (40 me- 


garads in air); 3 (90 megarads in vacuum); 4 (100 megarads in air); 5 
(160 megarads in air); 6 (160 megarads in vacuum). 
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FIGURE 8.—A comparison of the ultraviolet spectra of neutral and alkaline solutions of 
nonirradiated and irradiated (90 megarads) steerhide collagen. Curve 1 
(neutral solution, nonirradiated collagen); 2 (nonirradiated collagen in 
O.1N alkali); 3 (neutral solution of water-soluble fraction of irradiated 
collagen); 4 (water-soluble fraction irradiated collagen in 0.1N alkali). 


The specific optical rotation of a water-soluble fraction derived from an 
irradiated collagen in which relatively little amino acid breakdown had 
occurred was found to be —109°. This value is common to a number of 
denatured proteins and some synthetic polypeptides and signifies complete 
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absence of the helical structure observed in so-called calfskin soluble collagen 
solutions ( |«]p = —330° to —415°) (21, 22). 

The ultraviolet spectra of water-soluble fractions obtained from several 
irradiated collagens are given in Fig. 7. Since nonirradiated collagen is not 
soluble in water and, therefore, could not serve as the spectrophotometric 
control, a gelatin was prepared by mildly digesting collagen with hydro- 
chloric acid and then neutralizing the acid. The absorbance of the water- 
soluble fractions was much greater than that of the nonirradiated gelatin 
and increased with increased radiation of the parent collagen. As judged 
by curves 5 and 6, the absorbance of the water-soluble fractions was inde- 
pendent of the medium in which radiation was absorbed, i.e., air or vacuum. 

Several workers have reported increases in the ultraviolet absorption 
on irradiation of protein solutions (23-25). Some have attributed the increase 
to agglomeration of protein products. On irradiating gelatin solutions the 
formation of an opaque rigid polymerized gel is observed (26). Such a process, 
if arrested before the second phase is apparent to the eye, would give a 
solution with increased absorbance due to greatly increased light scattering. 

Light-scattering measurements employing a light-scattering photometer 
(27) and using the blue line of Hg at 436 my indicated much less scatter of 
the incident beam by the water-soluble fractions of the irradiated collagen 
than by nonirradiated gelatin solutions. The increased absorbance (Fig. 7) 
of the irradiated collagen extracts over that of nonirradiated gelatin must 
then be a result of the formation during irradiation of new ultraviolet-ab- 
sorbing complexes. 

In Fig. 8 ultraviolet spectra of neutral and alkaline solutions of collagen 
and the water-soluble fragment of an irradiated collagen are compared. The 
definite minimum at 275 my and maximum at 292 my. in the alkaline solution 
of collagen are not apparent in the alkaline solution of the irradiated collagen. 
A maximum at 292 my in alkaline protein solutions is attributed to tyrosine. 
Some reduction in the peak at 292 my would be expected because of a loss in 
tyrosine during irradiation (15% in this case). However, the large increase 
in general absorption in the spectra of the irradiated specimen tends to 
obliterate specific peak absorptions. 

Carrol and coworkers (25) suggested that small amounts of biphenyl for- 
mation during irradiation (involving aromatic amino acid residues) may be 
a contributing factor to increased ultraviolet absorbance observed in solutions 
of irradiated proteins. The presence of products of high molecular weight 
containing carbonyl groups has been detected in aqueous solutions of pepsin 
irradiated as a solid (28, 29). Production of carbonyl compounds during 
irradiation of meat and meat fats has also been reported (30). 

A dry tetrapeptide of glycine was irradiated in air and vacuum; the in- 
creased absorbance of solutions prepared after 17 megarads irradiation is 
shown in Fig. 9. Since the tetrapeptide was irradiated as a solid (as was 
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collagen), the nonspecific increase in absorbance noted in Figs. 7, 8, and 9 
would seem to be the result of a similar process. 
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FIGURE 9.—Ultraviolet spectra of water solutions of nonirradiated and _ irradiated 


glycylglycylglycylglycine. Curve 1 (nonirradiated); 2 (irradiated in vac- 
uum); 3 (irradiated in air). 


SUMMARY 


Absorption of gamma radiation by collagen as a purified powder or kanga- 
roo tail tendon results in a drastic decrease in shrinkage temperature and an 
increase in the amount of water-soluble material. Relatively little damage 
to amino acid structure is observed at absorption doses less than 20 megarads. 
At an absorbed dose of 225 megarads only 73° of the amino acid structure 
was recoverable by the analytical techniques employed. The amino acid 
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components most susceptible to alteration by radiation were methionine, 
phenylalanine, and threonine, while those least damaged were alanine, gly- 
cine, hydroxyproline, proline, and arginine. 

Examination of the water-soluble fraction of irradiated collagen indicates 
a non-hydrolytic type of polypeptide chain scission. Increased ultraviolet 
absorbance by the water-soluble fractions is attributed to the formation of 
complex ultraviolet-absorbing groups rather than to increased scatter of the 
incident beam as a result of agglomeration of particles. 
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DISCUSSION 


Dr. Hicupercer (United Shoe Machinery Corporation): Studies of 
gamma-radiations on various substances are a natural development of the 
atomic age and the era of nuclear power in which we are living. I think 
undoubtedly in the future we will see many intensive investigations of this 
sort in the search for new uses for the radioactive wastes that emit these 
radiations. Dr. Cassel has given us a painstaking and thorough study of the 
effects on collagen of gamma-radiation, and as he said, in this field I think 
the practical applications would be of most interest to tanners—that is, 
the possibility of using gamma-radiation as a sterilizing radiation and the 
possibility of cross-linking collagen. I take it, Dr. Cassel, that both of these 
effects are more or less thrown out by your results. Is that correct? 


Dr. Cassec: I think it would depend entirely on the dose that was needed 
to get the effects. In order to determine what was happening to the collagen 
we had to go deliberately to a dosage which broke down the material. When 
we began to think of radiation of collagen, we hoped we could irradiate it 
and get results similar to those one gets when irradiating polyethylene—you 
cross-link the material and get a different product. It would be nice if you 
could cross-link collagen and get a product which did not need tanning, or 
tanning to the same extent. However, I doubt that this cross-linking process 
is likely to occur to a sufficiently great extent. If it does occur at all, the 
degradation process is going on at the same time and seems to dominate. 


Dr. HicuBerGcer: | might mention that in the field of food chemistry and 
technology, where they have been studying similar things in view of the 
possibility of using gamma-radiation to sterilize food, I believe they have 
found the same thing—that is, that too large a dosage produces undesirable 
effects in breakdown, loss of taste, development of odor, and so forth. I have 
seen suggested the possibility of combining gamma-radiation with refrigera- 
tion to make a kind of joint method. It may be interesting to point out that 
in one paper | read on this, it was stated that the economics of this would 
work out reasonably well; that they could give what they called a pasteur- 
izing dose of one megarep, which would be approximately equal to one 
megaroentgen, for about a cent a pound. Do you think such pasteurizing 
doses would be at all interesting in connection with the curing of hides? 


Dr. Casser: I talked about the effects of radiation on tendon which con- 
tained as much as 40% moisture. I| think the degradation problem is much 
more serious in the case of a raw hide. I think the effects, due to the radicals, 
are going to be much more significant. That is just my own guess on it. 

I would like to say one other thing if | may. I have not been able to do this 
yet, but a radiation might contribute to more useful effects when it can be 
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done at very low temperatures. Quite different results are obtained when 
the radiation occurs at low temperatures. 


Lester M. Wuirmore (Leas & McVitty, Inc.): You mentioned lack of 
hydrolysis. How do you explain the production of free amino acids without 
hydrolysis? 


Dr. Cassec: I don’t get any free amino acids until I hydrolyze the concen- 
trated water extracts. In the water extract of an irradiated collagen you 
find no free amino acids. At least I find no free amino acids insofar as I can 
determine them by my chromatographic method. We don’t get them until 
we hydrolyze at an elevated temperature with hydrochloric acid. I’m sorry 
[ didn’t make that clear. 


Dr. BuEcHLER (Rohm & Haas Company): In one case here you said you 
analyzed for the soluble protein fraction and found no increase in the soluble 
protein fraction which was precipitable with, | think, 2.5% trichlorocetic 


acid. 


Dr. Cassec: It was 18%. I did not mention the percentage, however, but 
18% was the concentration of trichlorocetic acid used to do the precipitating. 


Dr. BuecHLeR: What was the over-all percentage of trichlorocetic in 
the solution? This is an important factor. 


Dr. CassEL: 18%. 


Dr. BuecuiterR: That should have been enough to precipitate collagen 
by-products. 


Dr. Casset: Yes, because in the concentration of protein with which | 
was working, this percent of trichlorocetic acid completely precipitates 
gelatin. This I use as a control. 


Seventeen persons from 14 companies attended the third annual summer course in 
leather technology at Lowell Technological Institute’s department of leather engineering 
conducted June 8 to 26 under the sponsorship of the New England Tanners Production 
Club. The first week’s program was devoted to morning lectures on the theory and tech- 
niques of tanning and associated processes, supplemented by afternoon laboratory sessions 
illustrating those techniques. In the second week the group moved to the pilot plant to 
study tanning methods and to process various lots of skins, and the third week was con- 
cerned with the coloring and finishing of leather. 
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ABSTRACT 


The development of a number of laboratory test methods, useful 
in fatliquoring studies, has been described. Good correlation be- 
tween laboratory and plant evaluation of practical leather properties 
has been shown when using the methods which measure temper, 
mellowness, and break. A laboratory method for measuring the 
stability and the total oil content of a fatliquor emulsion has been 
described. A unique solution to one of the problems of laboratory 
fatliquoring studies, namely the hide and positional variation diffi- 
culty, has been proposed. This is based on the concept of an “aver- 
age side”’. 


a ee 
INTRODUCTION 


This paper is the first of a series of publications covering the research 
accomplished in a program on fatliquoring sponsored by an industry group. 
Based upon an industry survey it was revealed that the greatest interest was 
in such leather properties as temper, break, mellowness, roundness, and feel. 

Literature survey revealed that little practical information was available 
to show how such properties could be measured on a laboratory scale. Stub- 
bings (1) and Hodus and Stubbings (2) have recently discussed this problem. 
Hodus and Stubbings (2) also compared the results of laboratory tests with 
full-scale tannery tests of the same variables and showed that the usual 
tannery methods for subjective evaluation of the break, temper, and fullness 
of leather could be used when comparing small matched pieces of laboratory- 
produced leathers as well as matched sides in the tannery. 

The well-known variation in physical properties from hide to hide and 
over the area of a side has been one of the chief deterrents to large-scale 
laboratory experimentation from the standpoint of statistical design. More- 
over, it is desirable to know the properties of whole sides rather than of 
specific areas. A sampling design was devised to comply with both require- 
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ments. This design involves the 
concept of an “average side” as 
representing not only the major 
area of the side but also includ- 
ing equal representation 
different sides. 


from 


For the present study it was 
desirable to devise laboratory 
methods for the evaluation of such 
properties as the sorter normally 
makes and to correlate the results 
with plant grading. Three such 
methods, designed to measure the 


temper, break, and mellowness of 
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side upper leather, are described 
in this paper. 


AN ‘‘AVERAGE SIDE’? SAMPLING DESIGN 


A comprehensive review of sampling designs suitable for limited experi- 
ments involving few variables has been given by Hodus and Stubbings (3). 
Because of the scope of the work contemplated in our study of fatliquoring 
variables, it was desirable to study as many variables at different levels as 
possible in order to expedite the work. 


A factorial design of experiment 
was therefore desirable. 


Precise interpretation of results also requires that 
mutual interaction of variables be separated from the main effects. The 
factorial design also permits this separation. 

Practical considerations based on selection of the more uniform portion 
of each side and the necessity of having a number of test specimens fixed 
the dimensions of the sampling design to 36 6’’x6”’ blocks cut from each of 
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FIGURE 1.—Numbered positions of 6” x 6” blocks in a side. 
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36 sides, making a total of 1296 blocks of leather. Figure 1 shows the positions 
of the numbered blocks in each side. These blocks were then assembled into 
36 treatment lots so that each lot contained 36 blocks representing every 
side position and every side. (If a design is first drawn on paper for a typical 
36 x 36 Latin square, and the rows and columns are randomly arranged, the 
assembling can be expedited.) Figure 2 illustrates a partial design of such 
a square before randomization. 
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FIGURE 2.—A 36 x 36 Latin square before randomization. 


In fatliquoring experiments the 36 blocks representing an average side were 
used in each experimental run. After drying and conditioning, a single 
specimen was then cut from each of the 36 blocks in the run and tested for 
a specific physical property. These results were then averaged to give a 
single average value for the treatment. ‘The statistical design for a com- 
plete utilization of all 36 treatment lots from a 36 x 36 sampling distribu- 
tion for a fatliquoring experiment might be as follows where 3 oils are to 
be compared at 4 levels of sulfation and 3 degrees of alkalinity: 
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Source of Variance Degrees of Freedom 


Kind of oils 

Levels of sulfation 
Levels of alkalinity 
Oil X sulfation 

Oil X alkalinity 
Sulfation X alkalinity 
Residue 


Total 


In such a design no provision is made for replication. However, the sensi- 
tivity obtained by the use of many treatments and the degree of separation of 
variables are relied on to make the 3-factor interaction residue suitable for 
an error term. If we may consider the 36 lots of leather from a sampling 
distribution as a “pool” of average raw material, we may repeat any experi- 
mental fatliquoring runs on different lots to obtain true replication and 
possible proof of the validity of the “‘average side” concept. In Table | 


TABLE I 
REPRODUCIBILITY OF RESULTS ON “AVERAGE SIDES” 


Two Replications of Six Varied Fatliquoring Runs 
Expressed in Terms of Temper, Mellowness, and Tongue Tear Strength 
(Each value is the average of 36 tests.) 


Treatment Temper Mellowness Tongue Tear Strength 
Number (In compressometer units) (In hardness units) (In pounds) 
No. 1 No. 2 No. No. 2 No. 1 No. 


11.§ 10. 58. 60. 15 
12 AZ. D4 oe 59. 16 
11 10.5 5 59 17 
we) 12 . 61.3 16 
11 11.8 ; 61 17 
10 12.2 37s 58 16. 
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11.6: 11.6. 5 7 60 16 


such data are shown for the replication of 6 varied fatliquoring runs. The 
variables selected were 3 levels of retannage of chrome stock at 2 levels of 
neutralization before fatliquoring with sulfated cod oil. (The descriptions of 
the methods used to measure the physical properties shown in the table are 
given later in the paper.) No significant differences between the replicates 
were found. These results indicate that consideration of hide and position 
differences may be omitted from the general statistical design of an experi- 
ment when the treatment lots are units of an “average side” sampling design. 
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EMULSION STABILITY USING THE BABCOCK TECHNIQUE 


The emulsion stability of fatliquors has been of considerable interest to 
the leather industry because of its reported effects on penetration of oil into 
leather. As a prerequisite to the study of the effects of fatliquoring variables 
on the physical properties of leather, it was desired to develop a more precise 
method for determining stability. A method was developed based on adapta- 
tions of the Babcock butterfat determination together with the use of salt 
as an emulsion-splitting agent. 


A number of adaptations of the original Babcock method for determining 
butterfat in milk and cream have been devised for determining the total oil 
present in liquid mixtures. In the original method concentrated sulfuric 
acid was added to a prescribed amount of milk or cream in order to break the 
emulsion, and the separated fat was caused to rise in the calibrated neck of 
the flask by whirling the flask in a hand-driven centrifuge. Most adaptations 
of the method continue to use the standard Babcock flask, since it is an 
available laboratory supply item. 

For stability tests we are not so much interested in the total separation of 
oil from an emulsion as we are in determining the resistance to separation 
in various degrees under different conditions. Either acids or salts may be 
used to split fatliquor emulsions, but because of its more moderate action, 
salt was selected for the present study. A detailed description of the opera- 
tions involved in determining the stability of emulsions made from a medium 
sulfated cod oil at a definite salt concentration follows: 

Thirty grams of sulfated oil is dissolved in water at 120°F. to make up a 
liter of fatliquor. ‘This mixture is poured into a Waring Blendor and agitated 
at low speed for 2 minutes to obtain reproducible emulsion. A stock salt 
solution is prepared by dissolving 50 g. of sodium chloride in water to make 
a liter of solution. Twenty-five-ml. portions of the emulsion are pipetted into 
4 Babcock flasks, and 1.5 ml. of salt solution is added to each from a burette to 
produce a 0.3% salt concentration on the original solution basis. The flasks 
are then filled to the middle of the graduated stem with salt solution con- 
taining 3 g. per liter. The flasks are heated in a water bath at 175°F. for 5 
minutes and then centrifuged for 5 minutes. The volumes of separated oil 
can then be read in .02-ml. graduated units and, if desired, related to the 
original amount used as a percent. Additional flasks may be prepared at the 
same time to show stability without salt or to show the total amount of oil 
present by adding an excess of salt, e.g., a 5% salt concentration. 

Under these conditions some oils will show separation at 0.0% salt concen- 
tration and would be classed as relatively unstable. Others will not show 
separation at 0.3% salt concentrations but will show some separation at 0.5%. 
Table II shows typical data obtained in the course of a fatliquoring experi- 
ment involving a number of oils. The precision to be expected is illustrated 





STUDIES OF FATLIQUORING 


TABLE II 
EMULSION STABILITY TEST 


Amount of Oil Separated by Sodium Chloride 
after 5 Minutes at 175°F. and then Centrifuging 
for 5 Minutes at 2000 rpm 
Expressed in Babcock Units, 0.02 ml. Each 
(Average of 2 determinations) 


Concentration of Salt 


Type of Oil 0.3% 


Sulfated castor, 2.5% SOs; 
Sulfated castor, 4.0% SOs 
Sulfated castor, 6.0% SOs; 0 
Sulfated cod, 2.5% SOs Trace 13.! 
Sulfated cod, 4.0% SOs; Trace 20.! 
Sulfated cod, 6.0% SOs 1 13 
Sulfated sperm, 2.5% SOs; 0 Trace 
Sulfated sperm, 4.0% SO ; 0 7 


‘ 
Sulfated sperm, 6.0% SOs 0 Trace 


TABLE III 
EMULSION STABILITY REPRODUCIBILITY 


Comparison of Amounts of Oil Separated by 
Sodium Chloride in Replicate Tests of a Single Oil 
Expressed in Babcock Units, 0.02 ml. Each 


Emulsion Emulsion Emulsion Emulsion 
No. 1 N No. 3 No. 4 


$3 42 13.5 11 
0.3% Basa 13 11.5 
salt concentration aS os 12 12 
in quadruplicate ii. i. 13 12 


in Table III. Four replicate emulsions were prepared from a medium sulfated 
cod oil, and stabilities were determined as given above. Each emulsion was 
tested in quadruplicate. 

The method has obvious utility for determining the effects of the method of 
preparation of emulsions. Considerable information about an oil can also be 
obtained by varying the concentration of salt in 0.1% steps up to 1.0%. A 
5° concentration of salt is particularly useful for following the exhaustion of 
plant fatliquors. If 25 ml. of the new fatliquor is compared with 25 ml. of 
the spent or partially spent liquors, the percent exhaustion may be calculated. 
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TEMPER OF LEATHER AS MEASURED BY THE COMPRESSOMETER 


In his “Modern Practice in Leather Manufacture”’ Wilson (4) has described 
a crude instrument designed to measure the pressure required to compress a 
“circle” of leather and also to measure the recovery force. Both of these 
forces are undoubtedly elements of the term known to the leather sorter as 
temper. The large number of specimens which would be produced in fat- 
liquoring experiments of the scope already described made it imperative that 
a more precise instrument, as well as one which could be operated more 
rapidly, be developed. A further requirement was that this measurement 
be calibrated with the plant sorters’ conception of temper. 


The Schieffer Compressometer was originally designed to measure the 
resiliency of fabrics. It consists essentially of two dials graduated in thou- 
sandths of an inch, mounted one above the other in such a way that the 
lower dial records the vertical movement of a circular foot which is used to 
compress the specimen while the upper dial records the movement of a spring 
which is connected to a vertical extension of the foot. The instrument there- 
fore measures the force being exerted against ‘he foot as it is forced down on 
a specimen. Whereas the textile people are primarily interested in the dis- 
tance the foot will move with a given force when it is placed on a fabric, we 
are interested in the force exerted against the foot when a cylinder of leather 
is compressed a definite distance. A picture of the instrument may be found 
in the article on bating by Moore (5). 


A 1"’ x 4” specimen of leather is formed without distortion into a cylinder 
by folding around a mandrel of appropriate size. A small piece of Scotch tape 
is used to hold the ends of the specimen together. The cylinder of leather is 
slipped off the mandrel and placed under the foot of the compressometer in 
such a way that no force is exerted against the foot and with the Scotch tape 
joint at the bottom. The foot is then lowered 14’’, compressing the cylinder 
of leather, and the maximum reading of the upper dial is taken as the com- 
pressometer value. The instrument is equipped with a calibrated spring and 
the dial figures can be transformed into pounds or ounces per square inch, 
but for comparative purposes the dial reading itself is satisfactory as long 
as a linear relationship exists between the force and the distance the spring 
is compressed. The '%’’ distance was arrived at by experiment and was 
selected as one which did not distort the leather appreciably but still tested 
the temper of the leather. 


Two types of tests were used to determine the ability of the instrument to 
distinguish between grades of temper. In the first, matched pairs of samples 
taken before staking and after staking were submitted by tanneries. The 
data in Table IV show the spread of the measurements within each group as 
well as the differences being measured. In the second type of test whole 
sides of commercially graded, finished shoe upper leather were submitted by 
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TABLE IV 
TEMPER OF SHOE UPPER LEATHER 


Matched Samples before and after Staking 
(in compressometer units) 


Sample Before After Sample Before After 
Number Staking Staking Number Staking Staking 


11 
13 
20 
15 
18 
14 
14 
10 

8 
13 
15 


15 


13 
32 
30 
11 
29 
33 
16 
28 
20 
28 
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Average before staking 
Average after staking 
Loss of temper 


a number of tanneries. They were asked to submit two types of leather: 
one of a firm classification and one of a soft classification. Within each 
classification their sorter was to select three sides: one he considered normal 
for the grade, one too firm, and one too soft. Thirty-six specimens were cut 
from each side from the same positions we have used for our “‘average side” 
and the compressometer values were determined. Some of the data are given 
in Table V to illustrate the range of figures and the degree of success in dupli- 
cating plant sorting. The averages indicate good agreement between plant 
and laboratory evaluations. 





STUDIES OF FATLIQUORING 


TABLE V 


TEMPER OF SHOE UPPER LEATHER 


Comparison of Laboratory Evaluation 
with Plant Sorting 


(in compressometer units) 


Specimen 
Position 
in Side 


Tannery Grade 


Normal 


18 
14 
15 
11 
17 
14 
14 
16 
16 
17 
13 
12 
15 
15 
13 
13 
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THE “BREAK” OF LEATHER 


It has been reported that the Bally Shoe Company of Switzerland (6) has 
developed a testing machine to measure the break of leather, using colored 
chalk to outline the creases. The classical method, described by Wilson (7), 
is to fold the leather grain-side-in around a glass rod and count the number 
of wrinkles in one-half the circumference of the rod. More recently Leather 
Instruments of Brooklyn has marketed a Leather Grainometer (8) which is 
reported as being used by some Government agencies. A recent paper by 
Bailey (9) describes the development and evaluation of this instrument. It 
uses the same principle mentioned by Wilson but in a more convenient manner. 

At this laboratory we have found that the Hopton Flex machine (10) can 
be used to flex leather and produce a permanent effect similar to break. 
Specimens of leather 3’’ x 3”’ in size are folded grain-side-out over 44"’ x 34"’ 
rounded mandrels and clamped at each end over the mandrels. The leather 
is then flexed 1000 times, and the maximum width of the creases is measured 
using a micrometer eyepiece in a low-power microscope. In finished leather, 
cracks in the finish outline the creases clearly. In crust leather it is helpful 
to dust a powder over the creased area and wipe off the high spots. Figure 3 


FIGURE 3.—Photographs illustrating coarse and fine break. 


shows typical break patterns produced on crust leathers by the Hopton ma- 
chine. It is believed that the type of crease produced by this machine, 
made by flexing leather while it is held at each end as curved surfaces, more 
nearly approximates that produced in the vamp of the shoe than simple 
folding of leather. After the creases are formed, the grading may also more 
easily be done by the unaided eye if desired. In Table VI are shown the 
results obtained on a number of samples of finished leather which were plant- 
graded before being sent to the laboratory. It will be noted that a close se- 
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TABLE VI 
BREAK OF SHOE UPPER LEATHER 


Comparison of Laboratory Evaluation 
with Plant Selection 


Maximum 
Sample Plant Width of Microscope Selection 
No. Selection Creases Selection by Eye 
(mm.) (Aiter Flexing) 


Good 
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9 Fair 
10 Fair 
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12 Fair 
13 Good 
14 Good 
15 Good 


16 Good to Fair 
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KEY TO MICROSCOPE SELECTION 

Grade 1 0.25-0.50 mm. 

Grade 2 0.75-1.00 mm. 

Grade 3 .25-1.50 mm. 

Grade 4 mm. 
Grade 5 a .50 mm. 
Grade 6 mm. 
Grade 7 mm. 


lection may easily be made either by eye or with the microscope after creasing. 
The data given in Table VII illustrate results obtained on crust leather pro- 
duced in a large fatliquoring experiment featuring 36 treatments on average 
sides. Only 3 of the 36 positions are given to show the variation to be ex- 
pected along the backbone (positions 1 and 9) and in the belly area (position 
32). The average values for the positions indicate that there is little difference 
in the break pattern produced along the backbone, but that a much coarser 
break is formed in the belly area. Inspection of the individual treatment 
values shows no consistent differences due to differences in treatment. 


MELLOWNESS OF LEATHER AS MEASURED BY THE 
TRIONIC RUBBER HARDNESS GAUGE 


Mellowness of leather is closely related to its temper but also includes 
the impression received when the leather is pressed between the fingers. 
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TABLE VII 


BREAK OF CRUST SIDE LEATHER 


Laboratory Evaluation Using Microscope 


(In micrometer ocular units—r unit — .05mm.) 


Position 
Percent 
Treatment Sulfation Alkalinity 


‘astor & Low 
“astor Low 
‘astor ; Low 
‘astor Low 
“astor : Medium 
“astor Medium 
“astor ’ Medium 
‘astor Medium 
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‘astor ‘ High 
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Cod : Low 
‘od Low 
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od Low 
od a Medium 
“od Medium 
od : Medium 
od Medium 
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Cod High 
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TABLE VIII 
MELLOWNESS OF SHOE UPPER LEATHER 


Comparison of Laboratory Evaluation 
with Plant Sorting 


(in Trionic Rubber Hardness gauge units) 


Specimen TANNERY GRADE 


Position 
in Side Firm Normal 
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When the sides of commercially graded leather already described above were 
tested by means of the Trionic Rubber Hardness gauge, it was found that 
this instrument was also able to differentiate them. Since it uses an entirely 
different principle in its operation than does the compressometer, it is sug- 
gested that a sorter’s classification is the result of a number of impressions 
he receives as he handles the leather. 

The use of the rubber hardness gauge for leather testing was briefly de- 
scribed in a paper by Mattei and Roddy (11). As its name implies, it was 
designed to test rubber products. When the spring-loaded. blunt point of the 
instrument is forced down on the surface of rubber or leather, the resistance 
to indentation is measured on a calibrated scale; the harder the material, 
the higher the reading. Several thicknesses of leather are placed under the 
test specimen in order to prevent the hardness of the table top from in- 
fluencing the results. Two readings are made on each specimen in order to 
minimize errors due to surface defects, and the average is reported as the 
mellowness value for the specimen. Some of the data obtained by measuring 
the mellowness of commercially graded shoe upper leather are presented in 
Table VIII. The coefficient of variation of this determination is lower than 
for most other leather tests, partly because of this double averaging effect. 


Higher readings of the instrument indicate less mellowness. The averages 
indicate good agreement between plant and laboratory evaluations. 


SUMMARY 


An approach to the correlation of laboratory and plant interpretations of 
results of fatliquoring experiments has been described. 

The concept of an “average side” has been proposed as a means of aver- 
aging out the large positional and hide variations present in most experimental 
work done on leather while at the same time permitting greatly enlarged 
experimental designs. 

A method of measuring the stability of fatliquoring emulsions has been 
described. 

Two instruments which can approximate the plant sorters’ classification 
of leather as to temper and mellowness have been described. 

A means of simulating the break pattern made in the vamp of shoes during 
wear has been described. Classification of the measurements made of the 
pattern has been shown to agree with plant evaluation of break. 
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The first science society of importance was the Metropolitan Society organized June 15, 
1816 by 89 persons at Keowin's Hotel, Washington, D. C., ‘‘to collect, cultivate and dis- 
tribute the various vegetable productions of this and other countries”. On August 8, 
1816, a constitution was adopted and the name changed to the Columbian Institute for 
the Promotion of Arts and Sciences. Dr. Edward Cutbush was the first president. On 
April 20, 1818, it was chartered by act of Congress. 

~Famous First Facts, Joseph Nathan Kane, The H. W. Wilson Company, New York, 1950. 


What I should like to demonstrate primarily is the essential partnership of science and 
industry in advancing human welfare. This, to me, is the basic fact of their relationship. 
Since each supports and stimulates the achievements of the other, we are witnessing an 
accelerating march of progress throughout the world and strikingly in the United States. 
Nearly every scientific discovery is translated by industry into technology and products 
valuable to mankind. Nearly every advance in technology suggests to science a further 
trail to be explored. We are living at the beginning of an era where science and industry 
are rushing forward hand in hand, each aiding and activating further advance in knowledge 
and understanding. 

Samuel Lenher, Vice-President, E. 1. duPont de Nemours & Company. 


The first leather-splitting machine to split leather to any thickness was invented by 
Samuel Parker of Billerica, Mass., who received patents on July 9, 1808 and April 26, 1809 
on “currying and finishing leather.” 


—Famous First Facts, Joseph Nathan Kane, The H. W. Wilson Company, New York, 
1950. 


Of the Government's total research and development budget, it is estimated that about 
six percent is earmarked for basic research ... Today, the average American's contribution 
to basic research, in the Federal budget, is less than $2 a year. 

Strengthening American Science, A Report of the President's Science Advisory Com- 
mittee, Dr. J. R. Killian, Jr., Chairman. Dec., 1958. 
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OBITUARY 


ALCA members will be saddened by news of the death in 
Lyons, France, on May 17, of Professor Charles Gastellu, Vice 
President of the French Association of Chemists of the Leather 
Industry (A.F.C.I.C.), Director of the French Tannery School, 
and Director of the Leather Industry Research Institute. 
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ALSOP AWARD 


James M. Cassel was highly honored by ALCA at its Fifty-ffth Annual 
Meeting when he was chosen as the recipient of the ALSOP Award. The 
presentation was made by William T. Roddy of the Tanners’ Council Re- 
search Laboratory who spoke as follows: 


“Mr. Prestpent, Lapies AND GENTLEMEN: Each year the Council of 
the American Leather Chemists’ Association through its President appoints 
an Awards Committee to consider possible candidates for the awards of the 
Association. This year your Awards Committee has selected a recipient for 
the Alsop Award. The Alsop Award, given by the Elkan River Plate Corp- 
oration is an honor for outstanding achievements of a scientific or practical 
nature. The honor goes to James M. Cassel. 


‘He is a member of the staff of the Leather Section of the National Bureau 
of Standards where he is presently serving as Assistant Chief of the Section. 
Since 1948 he has made contributions to our Association on the chemistry 
of collagen for which he is being so honored. 


“It is my privilege on behalf of the Association to present the Alsop Award 
to him.” 


Photo Courtesy of LEATHER MANUFACTURER 


James M. Cassel (right) receives coveted Alsop Award from William T. Roddy at the 
Fifty-fifth Annual Meeting of ALCA. 
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Mr. Cassel accepted the award with these remarks: 


“Mr. CHAIRMAN, LADIES AND GENTLEMEN: To say that I am thrilled at 
the honor bestowed on me here tonight is putting it mildly. When I reflect 
on the high calibre of the men who have been previous recipients of this 
award | feel very humble indeed. I can’t help but feel that the selecting 
committee has been extremely lenient in its choice. 


“Since this award reflects on the laboratory in which one works I would 
like to pay special tribute to both Mr. Everett Wallace and Dr. Joseph 
Kanagy for their inspirational leadership and deep interest in my own work. 


“| am extremely proud to accept this 1959 Alsop Award. Thank you.” 


Photo Courtesy of LEATHER MANUFACTURER 


ALCA President Maeser greets guests at Annual Meeting, Mackinac Island, Michigan. 
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Photo Courtesy ofp LEATHER MANUFACTURER 


Elwood Presley (left), newly elected Council member, joins (Z. to R.) Spencer L. Parson, 
Clinton L. Retzsch, Wallace Windus, and Presidént Mieth Maeser. 


Photo Courtesy of LEATHER MANUFACTURER 


New Council members Frank Edmonds (/eft) and Herbert Tetreault participate in 
symposium on Retannage of Chrome-tanned Leather. 





ALCA NEWS 


SECRETARY’S NOTICE 


A note has been added to Method BS, item 5.2. A copy is enclosed in 
this Journal for you to apply. The note reads: 


“Note: In some cases this may be in error; nitrogen may be added to the 
leather through the use of certain resins, polymers, finishes, loading ma- 
terials, and even tanning materials, and such nitrogen will usually appear 
as “hide substance” by the above method of analysis’’. 


NEW COUNCIL MEMBERS 


Elected to Council at the Fifty-fifth Annual Meeting were Frank Edmonds, 
Cyanamid of Canada, Mount Royal, Que.; Elwood E. Presley, Eagle-Ottawa 
Leather Company, Grand Haven, Michigan; and Herbert A. Tetreault, 
A. C. Lawrence Leather Company, Peabody, Mass. Retiring Council mem- 
bers were Charles A. Martin, E. Hubschman and Sons, Inc., Philadelphia; 
Harold R. Miller, Jr., E. 1. duPont de Nemours & Company, Wilmington, 
Delaware; and C. David Wilson, Fred Rueping Leather Company, Fond 
du Lac, Wisconsin. 


Despite the pressing need for tackling new scientific and technological problems with 
large-scale facilities, we must give full scope to the individual scientist who prefers to work 
alone or in small groups. He must be given the opportunity to work as he deems appro- 
priate, for the history of science has taught us time and again that the memorable advances 
—the kind that shape technology for decades and centuries—usually are the work of rare 
minds, able to see beyond what others believe to be the pressing problems of the day. 

—Strengthening American Science, A Report of the President's Science Advisory Com- 
mittee, Dr. J. R. Killian, Jr., Chairman. Dec., 1958. 


This year the U. S. Government will spend over $5 billion on research, engineering and 
development, substantially more than it spent in the entire four decades 1900-1939—and 
more than the total Federal budget of a generation ago. 

-Strengthening American Science, A Report of the President’s Science Advisory Com- 
mittee, Dr. J. R. Killian, Jr., Chairman. Dec., 1958. 


The great impact of Government spending on industrial, university, and other private 
laboratories can hardly be exaggerated. In the aircraft industry, over 85 percent of all 
research and development is financed by the Government. In the electrical equipment 
industry, the Government share is over 60 percent; in telecommunications and broadcast- 
ing, over 40 percent; in scientific instruments, over 35 percent. The eight Government 
agencies that spend over 95 percent of all Federal research and development funds estimate 
that the fraction of these funds spent outside of Government will rise from 59 percent at 
present to 66 percent in 1962. 

Strengthening American Science, A Report of the President’s Science Advisory Com- 
mittee, Dr. J. R. Killian, Jr., Chairman. Dec., 1958. 





ABSTRACTS 


OLD SHOES 


Pointed toes, today’s fashion rage, are not quite new—they were in vogue long ago, as 
these shoes from the early eighteenth century show. Above are: (a) shoe in yellow, green 
and salmon pink damask covering 2-inch high wooden heels, (6 and c) white silk shoes 
with gold lace edged with gold gimp, (d) a patten, a sort of old-fashioned over-shoe, (¢) 
shoe worn with a clog, (f ) a clog of black leather with heel guards of red leather and 
white silk, (g) an early slipper, and (h) silk brocade shoe with latchets for tying 


J.C. PENNEY CO. Photo 


ABSTRACTS 


How and When to Use Plastic Pipe. G. Sorell. Chem. Eng., 66, No. 
6, 149-70 (1959).—The advantages and limitations of various types of plastic 
pipe are discussed. Data are given on chemical resistance, comparative costs, 
physical and mechanical properties, allowable operating stresses, pressures 
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and temperatures, and methods of joining and fabricating. “Corrosion” of a 
plastic differs from that of a metal in that, in general, the plastic is either not 
attacked at all or rapidly disintegrated. H.B.M. 


Natural and Colored Linings from E.I. (Vegetable-tanned) Hides 
and Skins. P. S. Venkatachalam and T. S. Krishnan, Bull. Central Leather 
Research Inst., Madras, 5, 149-51 (1958).—Vegetable-tanned kip sides are 
bleached with oxalic acid, Calgon, and a bleaching syntan; then retanned with 
Dhawa (Anogeissus latifolia) or myrobalans. Procedures for coloring, fat- 
liquoring, and finishing are given. H.B.M. 


Studies on Shrinkage Phenomenon. IV. Area Shrinkage. Y. Nayu- 
damma, D. V. Subbalakshmi, K. Chandrasekharan, and N. Ramanathan. Bull. 
Central Leather Research Inst., Madras, 5, 173-87 (1958): cf. JALCA, 54, 
412 [1959] ).—Measurement of the decrease in area at the shrinkage point has 
received much less attention than the determination of T,. A method for 
measuring area shrink is described. A strip of hide or leather about 3” x 0.5” 
is kept in water for 15 min., then placed between microscope slides, and the 
outline is traced on translucent paper. The area is measured with a planimeter. 
The strip is then heated in water, or aqueous glycerol when T, exceeds 100°C., 
to the shrinkage temperature (61°C. for hide) and remeasured. The experi- 
mental error is said to be about + 3%. Effect of tannage is studied by de- 
termining the percent area shrink for hide and for an adjacent strip after the 
latter is tanned, and then calculating percent reduction in percent area shrink. 
Adjacent strips must be used because area shrink varies over the area of the skin 
and from skin to skin by a factor of several hundred percent, being greatest for 
the loose parts of the skin. Percentage reduction in percent area shrink for various 
tannages (with T, in parentheses) were: HCHO 63% (87°C.), Cr 59% (122°C.), 
wattle 2% (86°C.), basic Al sulfate 22% (75°C.), Tannigan Extra A 35% 
(66°C.), SOC], none (64°C.), and fish oil 59% (67.5°C.). There is no rela 
tion between T, and percent reduction in area shrinkage. Retannage of HCHO 
leather with Cr or with fish oil increased the reduction in percent area shrinkage; 
retannage with wattle, Al sulfate, or Tannigan decreased it; and retannage with 
SOCI, had no effect. Retannage by HCHO raised the decrease in percent area 
shrinkage for all the initial tannages. Area recovery after storing the shrunken 
pieces in water overnight was observed only in the case of HCHO tannage; fish 
oil tannage; HCHO tannage retanned with Al sulfate, Tannigan, fish oil, or 
SOCI.; and fish oil tannage retanned with HCHO. The similarity in behavior 
of leathers tanned with HCHO and with fish oil may indicate a similarity in 
mechanism of tannage. H.B.M. 


Collagen. XIII. Effect of Different Polypeptides, Especially Extracts 
of Inflammatory Granulomas, on Collagen-Mucopolysaccharide Com- 
binations in Vitro. S. Bazin, A. Delaunay, and N. Briquelet. Ann. Inst. 
Pasteur, 95, 520-28 (1958): Chem. Abstr., 53, 4374a. 


Recent Advances in the Fine Structure of Collagen Fibrils. E. Kuhnke. 
Z. Rheumaforsch., 17%, 259-74 (1958) ; Chem. Abstr., 53, 4384c. 
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Work of the A. N. Bakh Institute of Biochemistry in the Study of 


Tannins. A. |. Oparin. Qualitas Plant. et Materiae Vegetabiles, 3—4, 456-67 
(1958) (in French) ; Chem. Abstr., 53, 4787e. 


Synthetic Tanning Materials from Phenols of Oil Shale. K. T. Raud- 
sepp and K, A. Kask. Trudy Tallinsk. Politekh. Inst., Ser. A, 1954, No. 57, 


55-68; Referat. Zhur. Khim., 1956, Abstr. No. 56799; Chem. Abstr., 53, 
4787f. 


Comparative Molecular Weight Study with Respect to Black Wattle 


Tannin, S. R. Evelyn and D. R. Cooper. J. Polymer Sci., 33, 53-63 (1958) ; 
Chem. Abstr., 53, 4787i. 


Sulfur Fat Tanning. II. Tentative Explanation of the Combining of 
Sulfur with Collagen in Sulfur Tanning. R. Dzieza. Prace Inst. Przemyslu 
Skorzanego, 4, 26a—77a (1957) (English summary) ; Chem. Abstr., 53, 4790d. 


Structure of a-Keratin. R. Fraser, T. Macrae, and G. Rogers. Nature, 183, 
592 (1959).—By a combination of electron microscope observations with low- 
angle X-ray diffraction and measurements of infrared dichroism an elaboration 
of earlier ideas of the molecular organization of intact, fully hardened a-keratin 
is possible. From electron microscope studies, it is shown that the microfibrils 
and matrix seen in developing hair retain their identity in fully hardened 
keratin. The nature and perfection of the packing (from chiefly near- “hexagonal 
to the spiral aggregates seen in developing hair) vary according to the origin 
of the keratin. Present X-ray diffraction studies lend support to the view that 
the microfibrils are responsible for the diffraction pattern and that the matrix 
is largely non-crystalline. The proteins of high cystine content which can be 
extracted from wool probably originate in the matrix. From studies of differ- 
ences in the X-ray diffraction patterns of dry and hydrated keratin fibers it is 
suggested either that the hydrophilic side chains are concentrated in the 
matrix or that a portion of the sorption sites located within the microfibrils are 
inaccessible. There is no evidence that the microfibrils are true crystallites in 
the crystallographic sense; it is more likely that the asymmetric unit is an ap- 
proximately cylindrical assembly of polypeptide chains about 70 A. in diameter 
and 200 A. long. Estimates made from the present studies suggest that the 
matrix constitutes between Y%4 and 2 of the cortex in wool. In a sense the 
matrix of a-keratin may be regarded as the counterpart of water of crystalliza- 
tion in globular protein crystals. The extent to which the spiral aggregates. 
formed prior to keratinization, persist in the keratinized fiber varies consider- 
ably. The rearrangement to a near-crystalline form is very advanced in porcu- 
pine quill tip and virtually complete in the paracortex of merino wool, whereas 
in the orthocortex it is only rudimentary. Probably the process of keratinization 
inhibits the crystallization of the microfibrils at various incomplete stages de- 
pending on the origin of the keratin. C.L.D. 


Gelatin and Glue Research. A. G. Ward. Nature, 183, 440 (1959).—A 
review is given of the papers presented at the sixteenth meeting of the Research 
Panel of the British Gelatin and Glue Research Association (Dec. 12, 1958). 
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I. “Solubilized Collagen” by A. Courts and G. Stainsby. Modification of skin 
and other collagenous tissues of adult animals by cold alkaline pretreatment 
enables the usual buffers for soluble collagen to extract substantial fractions of 
the pretreated collagen in the cold. The solutions show qualitatively similar 
behavior to soluble collagen. Il. “Examination of Gelatin by Passage through 
Amberlite Resins of the ‘I.R.C. 50’ (Carboxylic) Type” by A. A. Leach. A 
small quantity of gelatin was placed at the top of an XE.97 resin column pre- 
viously equilibrated to the required pH; buffer solution at the same pH was 
then passed through, and the fractions were collected and analyzed. From pH 
3 to 5.25 about 0. 3% of the gelatin passed through the column; this fraction 
had very low hydroxyproline content and little glycine or proline and is prob- 
ably an impurity. At higher pH increasing amounts of gelatin are separated 
in the first peak while retaining a sharp separation from the remaining adsorbed 
gelatin. There was evidence ‘that molecular weight played some part in the 
separation and a possibility that minor differences in amino acid composition 
were also present. III. “Some Factors Influencing the Melting of Gelatin Gels” 
by G. Stainsby and J. Taylor. If a gelatin solution is rapidly cooled and then 
matured at a temperature of 0°-10°C., the maturing, after the first hour, has no 
effect on the melting point, except for the most dilute gels, where the setting 
takes an appreciable time. At higher maturing temperatures (20°-25°C.) a 
marked increase in melting point may be secured by prolonged maturing. These 
differences in behavior are presumed to arise from greater powers of reorienta- 
tion into stable aggregates at the higher temperature. The melting point char- 


acteristic of high-temperature maturing was not changed when the maturing 
was followed by a further maturing period at a low temperature; but high- 
temperature maturing could cause a rise in melting point even when it succeeded 
low-temperature maturing. C.L.D. 


Silicone Detection. G. von Finck. Melliand Textilber., 39, 1262 (1958) ; 
abst. in J. Soc. Dyers Colourists, 75, 140 (1959) .—-Water-repellent silicones are 
transferred with concentrated H.SO, to the glass of a test tube, which then repels 
the hot acid. 50-100 mg. of fabric or 1 “drop of extraction residue covered 
with 1.5 ml. concmmbennel H.SO, heated to the boil is inspected every 5 sec. 
After 20-40 sec. silicones cause the acid to run down the walls very rapidly 
instead of wetting them homogeneously. C.L.D. 


Review of the Processes for Producing White Leather. V. Pektor and 
J. Ondracek. Kozarstvi, 7, 287-97, 306-11 (1957); abst. in J. Soc. Dyers 
Colourists, 75, 136, (1959).—The following processes are considered: (1) 
bleached chrome tannage, 1.7% Cr,O;, neutralized with Na.S.O,, bleached with 
oxalic acid and bleaching syntans; (2) sulfochloride tannage, preferably fol- 
lowed by Cr retan; (3) melamine tannage, which may follow a Cr pretannage; 
and (4) Zr tannage. Al and HCHO tannages are only used in combination with 
other tannages. Fatliquoring with sulfated castor oil and finishing with casein- 
resin binders and white pigments are recommended. C.L.D. 


Interaction of Collagen with Certain Phenols—Hexamethylene Tetra- 
mine Complexes. S. Ranganathan, S. M. Bose, and Y. Nayudamma. Bull. 
Central Leather Research Inst., Madras, 5, 131-48 (1958) .—Previous work on 
tanning resorcinol-hexamethylene tetramine complex (see abstract, JALCA, 
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53, 434 [1958]) is extended. Determinations were made of the amounts of 
aldehyde and phenolic compound fixed by “pelt” from various systems, at pH 
values from 2 to 10. All experiments were on the gram scale. The systems 
studied were: (1) resorcinol-hexamethylene tetramine complex, (2) resorcinol 
plus HCHO (cf. Windus, /ALCA, 47, 87 [1952]) or bis-hydroxymethy] urea, 
(3) phenol-hexamethylene tetramine complex, (4) same plus bis-hydroxymethy] 
urea, and (5) catechol-hexamethylene tetramine complex. After contact for 
20 or 40 hr., the strip of pelt was washed and then boiled for 30 min. with 
0.014N H.SO,. Phenolic compounds were determined in the spent liquor plus 
washings, and also in the solution from the boiled leather, by the bromide- 
bromate method, and HCHO was determined in the same solutions by the 
bisulfite method. “Complex used up” (fixed by collagen) was determined by 
subtraction of the total resorcinol (or HCHO) recovered from the total initial 
amounts in the complex or mixture under study, correcting for the quantities 
that were “used up” (polymerized [?]) in blank experiments with no collagen 
present. Under the same conditions deaminated collagen and Ultramid ‘6A 
fixed negligible amounts of resorcinol, indicating that the e-amino group is in- 
volved. The slight increase in fixation at pH 10 may indicate participation by 
the arginine group. None of the other systems gave appreciable fixations, except 
resorcinol-HCHO. From the differences it is deduced that tannage with 
resorcinol plus HCHO is most effective at pH Tannage by resorcinol plus 
HCHO, added as such or liberated in slightly acid solution from the resorcinol 

hexamethylene tetramine complex, is believed to take place by formation of 
Mannich bases with collagen, as suggested by Windus. The great stability of 
the compound, as shown by the high shrink temperature (98°C.) indicates tha! 


C-type Mannich bases are formed (cf. Fraenkel-Conrat, J. Biol. Chem., 174, 
827 [1948]). H.B.M. 


Behavior of Sexivalent and Trivalent Chromium on Cationic 
Sorbents, A. S. Vernidub and V. I. Petrashen. Trudy Novocherkassk. Politekh. 


Inst., 41, 15-21 (1956); Referat. Zhur., Met. 1957, Abstr. No. 9245: Chem. 
Abstr., 53, 5012b. 


Action of Collagenase on Native Collagen. L. Klein. Univ. Microfilms, 
L. C. Card No. Mie 58-3104, 131 pp.: Dissertation Abstr., 19, 945 (1958) : 
Chem. Abstr., 53, 5367e. 


Collagen as a Polyphase and Polycomponent Structure. A. L. Saides. 
A. N. Mikhailow, G. W. Orlowskaja, and A. A. Tustanovsky. Das Leder, 10, 
8-12 (1959); ef. JALCA, 54, (1959).—The typical X-ray reflections of pro- 
collagen can be made to vanish by extraction with citrate buffer without eleva- 
tion of temperature. The X-ray pattern of procollagen was not changed by 
swelling, repeated extraction and precipitation, or by mechanical action. even 
ultrasonic dispersion. Cross-banding, for which polysaccharide is required, 
found only on the boundary zones of fibrils. On repeated extraction of procol- 
lagen with citrate buffer, pronounced cross-banding was found in the first two 
fractions but none in the fourth. The intrafibrillar polysac charide can cooperate 
in formation of cross bands. After repeated recrystallization of a procollagen 
fraction, banding was gradually lost until only unstructured material remained. 
Except for the fact that the action is reversible, polysaccharide plays the same 
role in the organism as organic tannin or heavy metal salts in tanning. 1I.D.C. 
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Advances in the Bating Field. O. Grimm. Das Leder, 9, 302-8 (1958). 

-A review. Improved, less drastic bates date from 1935 when fungal mold 
Sek activated by sodium sulfite or bisulfite, were developed. Mixtures of 
pancreatic, fungal, and bacterial enzymes have provided bates suitable for any 
type of leather. Glycosides may improve fungal or bacterial bates. Foreign, 
pickled skins can be bated at pH 3-5 with a mold bate. Bating methods of the 
future may be as follows: (1) remove non-collagenous matter and scud with 
other agents such as alkyl sulfates, N-substituted aminocarboxylic acids, 
sulfhydryl compounds (thioglycolic acid amide, ammonium thiolactate or thio- 
malate, etc.), then bate for a shorter time with a bate that will give a firm, 
high-quality skin; (2) soak dry hides with enzyme (non-collagenous matter will 
be removed, and the nonswollen collagen will not be attacked, so bating will not 
be needed) ; (3) unhair with an enzyme, after which only a short swelling in lime 
followed by a mild, short enzyme bating directed to the collagen will be needed 
to produce a very clean skin with a tight grain. I.D.C. 


Vegetable Retannage of Chrome Leather. G. Otto. Das Leder, 9, 299- 
302 (1958).—Retannage of chrome leather is often difficult because the 
vegetable tannin is taken up too rapidly and casehardening results. Neutraliza- 
tion of the leather does not improve the retannage; increasing the dispersion 
of the vegetable tannin is of some value, but it is often quicker and necessary 
to modify the chromium compound fixed in the leather. Anionic dyes were 
found some years ago to react not only with chromium compounds but also with 
precipitated ‘chromium hydroxide in a manner resembling their behavior with 
chrome leather. The hydroxide was much better than le ather for experimental 
work. Tannins behave toward chrome leather in some respects like dyes, so 
their behavior with chromium hydroxide was investigated. The hydroxide was 
prepared by adding sodium hydroxide very slowly with violent stirring to 
0.33% basic chromium sulfate solution, then washing the precipitate until it 
was free from electrolytes. For the tests 400-ml. portions of a suspension of 
this hydroxide containing 2.73% (?) CrsO; were shaken for 20 min. with an 
equal volume of water or with a 0.1M solution of masking salt; 200-ml. portions 
of a tannin solution containing 4 g. of tannin per |. were added, and after 
being shaken for 20 min., the solutions were filtered and tannin was determined 
in the filtrate. Each test solution contained 0.8 g. of tannin and 0.75 g. of 
chromium. Only a little of the absorbed tannin could be washed out with water. 
The grams of tannin absorbed in each test are shown in the following table: 


Masking Salt 


Calcium Sodium Sodium Sodium Sodium 
Tannin None Formate Acetate Sulfite _Phthalate Resorcylate 


Wattle 0.57 0.60 0.56 0. 53 0. 47 0.39 
Chestnut, sweetened Ba 64 59 22 36 16 
Chestnut, normal 44 47 06 .20 30 15 
Quebracho, sulfited 36 42 41 14 .26 ae 
Basyntan extra J liq. 38 44 43 .28 33 19 
Basyntan extra D spl. 39 Al 37 05 34 02 


Formate and acetate increased rather than decreased absorption of tannin. 
Formate enters the chrome complex only when the solution is boiled or has 
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stood for days. If formate is added to the pickle or during neutralization, it does 
not have time to enter the complex and acts only as a buffer. Sulfite, phthalate, 
and resorcylate, especially the last, reduce the absorption of tannin, A similar 
effect was found in earlier work on gambier and by Gustavson with wattle. 
Neutrigan, which contains sulfite and phthalate, was developed by Badische 
Anilin & Soda Fabrik to improve dyeing of chrome leather but has been found 
to produce a mild, elastic grain impossible to obtain otherwise when it is used 
just before vegetable retannage of chrome leather. Tamol GA has been de- 
veloped to resemble gambier as a retanning agent; it contains aromatic salts 
and a neutral exchange syntan. Poor leather may result if the basicity of the 
chromium compound ‘fixed in the leather is increased too much by the sodium 
salts of masking acids; to avoid this some free tanning and masking sulfo acids 
should be included with the masking salt. 1.D.C. 


Titrimetric Determination of Aluminum with Ethylenediaminetetra- 
acetic Acid in the Presence of Iron, Copper, Titanium, Manganese, 
Caleitum, Magnesium, and Phosphate. C. Cimerman, A. Alon, and J. 
Mashall. Talanta 1, 314-28 (1958); Chem. Abstr., 53, 5964i. 


The Analytical Chemistry of Zirconium. A New Gravimetric Method 
for the Determination of Zirconium. P. Spacu and F. Popea. Analele Univ. 
“C. 1. Parhon” Bucuresti, Ser. Stiint. Nat. 1958, No. 17 (45-53): Chem, 
Abstr., 53, 5974. 


Electrometric Determination of Phenols. H. J. Lichtenstein. J. Prahi. 
Chem., 6, 225-34 (1958); Chem. Abstr., 53, 5978c. 


Destruction of Collagen Fibrils [by Hyaluronidase]. E. Kuhnke. Arzi!. 
Forsch., 12, 471-75 (1958); Chem. Abstr., 53, 6314g. 


Aquatic Biological Investigation as a Method of Evaluating the 
Self-Purification of a Stream. C. M. Tarzwell. Tappi, 41, No. 10, 40A 
58A (1958); Chem. Abstr., 53, 6495c. 


An e-Lysine Tripeptide Obtained from Collagen. G. A. Mechanic 
and M. Levy. J. Am. Chem. Soc., 81, 1889-92 (1959).—Bovine Achilles 
tendon collagen was partially hydrolyzed with 7N HCl at 24°C. for 48 hr. 
\ tripeptide isolated from the hydrolyzate by chromatography was shown to 
be u,L-N e-(glycyl-a-glutamyl)-lysine. This indicates that the e-amino group 
of lysine, contrary to generally accepted ideas, can form peptide bonds with 
terminal carboxyl groups, forming ringlike or branched chain structures in 
collagen. Other evidence is cited whic h indicates that some of the e-amino 
groups of collagen are “protected”. H.B.M. 


The Hydrogen-Deuterium Exchange Reaction in Stretched Keratin. 
Textile Research J., 29, 284-85 (1959).—By a study of infrared spectra it 
was found that unstretched wool fibers, equilibrated with D.O, had residual 
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peptide hydrogen predominantly in the well-oriented and presumably crystal- 
line regions. If the wool fibers were stretched to 40% in D.O and allowed to 
equilibrate and then to relax in D,O, the exchange of hydrogen by deuterium 
was almost complete, which indicates that the whole of such fibers, including 
the oriented regions, is accessible to water. C.L.D. 


A Two-Phase Structure for Keratin Fibers. M. Feughelman. Textile Re- 
search J., 29, 223-27 (1959).—An explanation of some of the mechanical 
properties of wool fibers is attempted based on recent physical evidence that 
wool is a two-phase structure of microfibrils, parallel to the fiber axis, em- 
bedded in a matrix. It is assumed that when the fiber is dry, the mechanical 
properties of both phases are identical and that the mechanical moduli of the 
matrix only are affected by moisture uptake as long as the fiber is not 
stretched. When the fiber is being stretched, the microfibrils become progres- 
sively accessible to moisture. On this basis, quantitative relationships between 
the dry and wet Young’s Moduli and rigidity moduli were obtained which 
agreed with expe rimental results, Other physical observations (anisotropic 
water diffusion and changes in conductivity of stretched fibers) are com- 


patible with the model. (ee 


Concerning the Mechanism of Fiber and Yarn Lubrication. C. 
Schlatter, R. Olney, and B. Baer. Textile Research J., 29, 200-10 (1959).—A 
theoretical experimental approach to the problems of fraction and its modifica- 
tion is presented. It is suggested that the measurement of the frictional 
relationships between fiber and fiber or between fiber and some other material 
depends on: (1) variables of the experimental procedure, such as contact 
pressure and area; (2) variables of the fibers, such as stress-strain charac- 
teristics; and (3) variables of the finish, such as the amount of finish present, 
the physical and chemical characteristics of the finish (hardness, film strength, 
cohesiveness, flow, ionic character, etc.), and the relative speed of the surfaces 
in contact and the force with which they are pressed together (which influence 
the results mainly insofar as they alter—for example—by heat, the physical 


properties of the finish). Cid. 


Isolation of Gelatin from Ancient Bones. F. Sinex and B. Faris. 
Science, 129, 969 (1959).—The isolation and characterization of gelatin 
(useful in carbon-14 dating) from 12,000-year-old deer antlers are described. 


C.L.D. 


Polysaccharide Fibers in Mammalian Connective Tissue. A. Cruise 
and J. Jeffrey. Nature, 183, 677-78 (1959).—On the basis of optical micro- 
scopic observations, the presence in connective tissue of 4 types of fibers 
(redimiculous, vitreous, jointed, and barbed) differing from the contiguous 
collagen and elastin fibers has been reported previously. Present electron micro- 
scopic investigations of the ground fibers show no evidence of the 640-A. 
striations associated with collagen and suggest that these fibers are 2-phase 
structures. The redimiculous and vitreous fibers appear to be identical with 
the “mammalian cellulose” fibers of Hall et al. (Nature, 181, 470 [1959]) ob- 
tained from bovine dermis. X-ray diffraction studies of redimiculous fibers 
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show a striking resemblance to native cellulose; vitreous fibers give similar 
results; jointed fibers give only faint indications of a diffraction pattern hav- 
ing some resemblance to collagen but none to cellulose. C.L.D. 


An Abnormality in the Skin of Sheep. M. Dempsey and G. Green. Na- 
ture, 183, 909 (1959).—Some untreated fine-wool sheepskins show a blistered 
effect on the grain, especially in the area around the hind shanks. The blisters 
appear like small air bubbles up to 3 mm. in diameter; they are found 
mic roscopically (azure A stain) to be associated with cavities occurring at 
all levels in the dermis. The blisters show up in pelts treated with proteolytic 
enzymes (in place of sulfide and lime) in fellmongering. C.L.D. 


Lumpy Skin Disease of Cattle in Kenya. M. Burdin and J. Prydie. 
Vature, 183, 949 (1959) .—Lumpy skin, an infectious disease of cattle known 
for some time in several African territories, has been found in Kenya. It is 
characterized by nodules in the skin and internal organs. Histological exami- 
nation of the skin shows intracytoplasmic inclusions in the epithelial and 


infiltrating mononuclear cells. C.L.D. 


Amino Acid Metabolism in Wool Roots. G. Rogers and P. Springell. 
Vature, 183, 993 (1959).—Two enzymes commonly found in tissues actively 
engaged in protein coiiisin transpeptidase and transaminase, have been found 


in wool roots of fresh sheepskins. CLP. 
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Aqueous Solution of Amino-Aldehyde Resin and Polymer Having 
Formaldehyde Reactive Carboxamide Substituents and Process of 
Preparation. U. S. Pat. 2,862,901. T. J. Suen, New Canaan, and Y. Jen, 
Stamford, Conn., assignors to American Cyanamid Company, New York, N. Y.., 
a corporation of Maine. Appl. March 26, 1956.—1. A composition of matter 
which comprises an aqueous solution of a water-soluble cationic thermosetting 
amino-aldehyde resin, and a water-soluble polymer having at least 5% formal- 
dehyde-reactive carboxamide substituents attached to carbon atoms in a sub- 
stantially linear chain obtained by the polymerization of an ethylenically un- 
saturated amide and wherein the resin:polymer weight ratio is between about 
1:10 and 10:1. The compounds are useful for treatment of leather. 


Diaminopolysiloxanes. U.S. Pat. 2,865,918. M. J. Hurwitz, Elkins Park. 
and P. L. de Benneville, Philadelphia, Pa, assignors to Rohm & Haas Company. 
Philadelphia, Pa., a corporation of Delaware. Appl. June 1, 1955.—1. A com- 
position comprising a bis-(amino) polydimethylsiloxane containing an average 
of 2 to 10 silicon atoms and in which the amino nitrogen atoms are substituted 
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by at least one saturated aliphatic hydrocarbon group and the total of the carbon 
atoms in the substituents on each nitrogen atom is from 2 to 6. Imparts water 
repellency to leather. 


Zirconium Compositions and Process of Making. U. S. Pat. 2.871,138. 
R. H. Linnell, Blawenburg, N. J., assignor to Titanium Zirconium Company, 
Inc., a corporation of New Jersey. Appl. Jan. 16, 1957.—1. In treating an ore 
containing zirconia and silica in the form of a zirconium silicate by the process 
which includes calci ‘ining an intimate mixture of the dry ore with dry soda ash in 
the proportion of about 1.25 moles for 1 mole of the zirconia, continuing the 
calcining until reaction between the ore and soda ash is substantially complete to 
give an acid soluble sodium and zirconium double silicate, and mixing the re- 
sulting product with a mineral acid, the improvement which comprises introduc- 
ing the mineral acid in amount approximately stoichiometric only to the soda ash 
used, the acid in this amount converting substantially all the sodium of the 
original soda ash to the sodium salt of the acid and substantially all the zir- 
conium and silicon originally present in the ore to their insoluble oxides in the 
form of a cogel mixed with the said sodium salt. The product is useful in tanning. 


Modified Aminoplast Resin Complexes and Processes for Producing 
Them. U. S. Pat. 2,870,122. L. Sellet, Saddle River, N. J., assignor to 
J. Wolf & Co., a corporation of New Jersey. Appl. Nov. 14, 1952.—1. A process 


for the produc tion of water-soluble’ modified aminoplast resin complex compris- 


ing reacting dicyandiamide with a water-soluble carboxylic acid at a temperature 
in the range of 70° C to 120° C. for a time period in the range of 4% to 5 hours. 
the molar ratio between the dicyandiamide and the acid being in the range of 
1:1 to 1:4, to form a first stage reaction product, mixing the first stage reaction 
product with formaldehyde in a molar ratio between 2 to 5 moles of formalde- 
hyde per mole of dicyandiamide used jn the first stage reaction and heat reacting 
the first stage reaction product with formaldehyde in the presence of water in 
a second stage reaction to form a second stage reaction product, and heat re- 
acting the second stage reaction produce in a third stage reaction with a water- 
soluble salt selected from the group consisting of an aluminum acetate having 
the formula Al(OH).(CH,COO).1/3H,BO,, aluminum formo acetate having the 


formula 


Al(OH) (OOCH) (OOCCH, ) 


aluminum formate. basic chrome sulfate, chrome alum having the formula 
Cr.(SO,).K.SO,—24H.0O). zirconium sulfate, basic zirconium sulfate, zircon- 
ium chloride, basic zirconium chloride, zirconium acetate, copper acetate, copper 
sulfate, copper chloride. iron formate, iron sulfate, iron chloride, zinc acetate, 
zine chloride, zinc sulfate and zinc formate, the formaldehyde being added 
solely in the second stage reaction. Product is valuable as tanning agent. 


Methods for Producing Coated Leather and the Products Thereof. 
U. S. Pat. 2.884.336. S. Loshaek, Hatboro, and W. W. Troy, Philadelphia, 
Pa., assignors to Rohm & Haas Company, Philadelphia, Pa., a corporation of 
Delaware. Appl. Jan. 27. 1955.—1. A process for producing a coated leather 
comprising applying to the surface of a leather an aqueous dispersion of polv- 
valent metal ions, a non-ionic dispersing agent and from 1% to 60% by weight 
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of a water-insoluble copolymer of monoethylenically unsaturated monomeric 
units comprising 3 to 12 mole percent of units containing—COOH groups, the 
polyvalent metal ions being sufficient to neutralize in the copolymer on drying 
at least 3 mole percent of units containing—-COOH, drying the dispersion on the 
leather at a temperature sufficiently high to effect coalescence of the copolymer 
particles cross-linked by the polyvalent metal into a coating on the leather, sub- 
sequently applying a dispersion in an organic solvent comprising a film-forming 
addition polymer formed exclusively of at least one monomer selected from 
the group consisting of vinyl chloride, vinyl acetate, vinyl propionate, vinylidene 
chloride, acrylonitrile, methacrylonitrile, and alkyl esters of an acid selected 
from the group consisting of acrylic and methacrylic acids, and a_polyiso- 
cyanate, the concentration of the organic solvent dispersion being from 2% to 
20% and the amount of polyisocyanate being from 1% to 65% by weight of the 
addition polymer, and drying the latter coating, at least one of said dispersions 
containing a pigment suspended therein, the proportion of pigment when in the 
aqueous dispe rsion being from about 10% to 150% by weight of the copolymer 


and when in the organic solvent dispersion being from 5% to 100° by weight 
of the addition polymer therein. 


Stable Organosiloxane-Titanate Composition Containing Nitro Com- 
pound, U. S. Pat. 2,868,750. J. W. Gilkey, Midland, Mich., assignor to Dow 
Corning Corporation, Midland, Mich., a corporation of Michigan. Appl. Sep- 
tember 28, 1956.—1. As a composition of matter, a mixture comprising (1) 
15 to 50 percent by weight of a titanium compound from the group consisting 
of compounds of the general formula Ti(OR), and aliphatic hydrocarbon 
soluble partial hydrolyzates thereof wherein R is selected from the group 
consisting of aliphatic hydrocarbon radicals of less than 13 carbon atoms and 
hydroxylated aliphatic hydrocarbon radicals of less than 13 carbon atoms and 
containing less than 4 OH groups: (2) 5 to 70 percent by weight of a poly- 
siloxane copolymer composed of (CH,),SiO.; units and SiO, units in such 
proportion that the ratio of CH, units to Si atoms is in the range 1.0:1 to 
2.4:1; and (3) 15 to 80 percent by weight of a polysiloxane of the unit formula 


R’ n* SiOwn 


_ 


where each R’ is a radical selected from the group consisting of alkyl and 
alkenyl radicals of less than 4 carbon atoms and monocyclic aryl radicals and 
n has an average value of 2.0 to 2.9, each Si atom in said polysiloxane (3) 
having at least one of the defined hydrocarbon radicals attached thereto, 
(4) from .0002 mol to 0.1 mol per ounce of total mixture of a nitrogen con- 
taining compound wherein the only functional groups present are —NO. 
groups, said compounds being selected from the group consisting of nitro- 
methane. nitro-ethane, nitro-propane and nitro-benzene, and (5) an organic 
solvent. Useful as air-drying water repellent for treatment of leather. 


Method for Producing Resin Treated Leather. U.S. Pat. 2.885.300. J. 
W. Cunningham, San Antonio, and R. S. Singleton, Blanco, Tex., and G. W. 
Sing'eton, Greenville, S. C., assignors to L. V. Singleton doing business as 


R. A. Singleton & Sons, Blanco, Tex. Appl. October 22, 1952.1. The method 
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of treating leather including the steps of impregnating the leather with an 
aqueous dispersion of a synthetic resin, anchoring the leather to prevent 
shrinkage thereof, drying the impregnated leather while so anchored, and 
subjecting the leather to heat to fuse the resin in the leather. 


Polyisocyanate Modified Plural Coat System for Leather. U. S. Pat. 
2.884.340. S. Loshaek, Hatboro, Pa., assignor to Rohm & Haas Company, 
Philadelphia, Pa., a corporation of Delaware. Appl. January 27, 1955.—5. A 
method of producing a coated leather comprising reacting in an organic solvent 
(A) a member of the group consisting of (1) a film-forming addition poly- 
mer formed exclusively of at least one monomer selected from the group 
consisting of vinyl chloride, vinyl acetate, vinyl propionate, vinylidene chloride, 
acrylonitrile, methacrylonitrile, and alkyl esters of an acid selected from the 
group consisting of acrylic and methacrylic acids and (2) a polymeric plasti- 
cizer selected from the group consisting of polyester condensates of a di- 
carboxylic acid and a polyhydric aliphatic alcohol having 2 to 12 carbon 
atoms, said member containing reactive groups selected from hydroxyl. 
mercapto, carboxyl, and amino and amide groups containing at least one re- 
active hydrogen atom on the nitrogen on such groups, with (B) an amount 
of a polyisocyanate more than that equivalent to the reactive groups of the 
member so that at least a portion of the isocyanate groups remain unreacted, 
said polyisocyanate being selected from the group consisting of aliphatic and 
aromatic hydrocarbon diisocyanates and triisocyanates, and aromatic hydro- 
carbon diisocyanates substituted on the aromatic ring by alkoxy groups, adding 
the resulting solution to a solution in an organic solvent of a film-forming 
addition polymer formed exclusively of at least one monomer selected from 
the group consisting of vinyl chloride, vinyl acetate, vinyl propionate, vinyli- 
dene chloride, acrylonitrile, methacrylonitrile, and alkyl esters of an acid 
selected from the group consisting of acrylic and methacrylic acids containing 
a dispersed pigment to form a dispersion comprising per 100 parts of addition 
polymer, 20 to 100 parts by weight of the aforesaid plasticizer, and 5 to 100 
parts of pigment, said dispersion also comprising | to 65 parts of a polyisocya- 
nate selected from the aforesaid group thereof in reacted form per 100 parts 
of the total of addition polymer and plasticizer. applying said dispersion to 
a leather, and drying the coated leather at a temperature of at least about 
20°C. while reacting only a portion of the isocyanate groups, then, within 24 
hours of the application of the aforesaid dispersion and before the isocyanate 
groups have been completely reacted, applying as a final coat on the coated 
leather a composition consisting essentially of an organic solvent in which there 
is dissolved (1) a film- forming addition polymer formed exclusively of at 
least one monomer selected from the group consisting of vinyl chloride, vinyl 
acetate, vinyl propionate, vinylidene chloride, acrylonitrile, methacrylonitrile, 
and alkyl esters of an acid selected from the group consisting of acrylic and 
methacrylic acids, and (2) 15 to 80 parts, per 100 parts of the addition poly- 
mer therein, of a polymeric plasticizer therefor selected from the group con- 
sisting of polyester condensates of a dicarboxylic acid and a polyhydric ali- 
phatic alcohol having 2 to 12 carbon atoms, and then drying the coated leather 
at a temperature at least as high as normal room temperature to simultaneously 
effect reaction of the partially reacted polyisocyanate with one of the polymeric 
components of the final coat. 
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Tanning with Periodate Oxypolysaccharides. U. S. Pat. 2,886,401. P. 
A. Wells, Abington, E. M. Filachione, Philadelphia, and M. L. Fein, Elkins 
Park, Pa., assignors to the United States of America as represented by the 
Secretary of Agriculture. Appl. November 15, 1957.—1. A process of tanning 
a hide comprising applying an aqueous solution of a periodate oxypolysac- 
charide containing at least about 30% dialdehyde units of the formula 


O—CH——C tO 


CHO bn on CHO 


and selected from the group consisting of oxystarch, oxycellulose, and oxy- 


dextrin, at a pH in the range of about from 4.5 to 10, to the hide until the 
hide is tanned. 


Shrinkproofing Textiles with Polyepoxides and Ammonia. U. S. Pat. 
2,886,402. T. J. Coe, Albany, Calif., assignor to the United States of America 
as represented by the Secretary of Agriculture. Appl. May 12, 1958.—2. The 
method of shrinkproofing wool without significant impairment of its hand 
which comprises impregnating wool with about 0.5% to 10% of its weight 
of a polyepoxide containing at least two epoxy groups per molecule and being 
free from functional groups other than hydroxyl groups and exposing the 
polyepoxide-impregnated wool to ammonia in the vapor phase to cure and in- 
solubilize the polyepoxide on the wool fibers. 


Purification of Canaigre Tannin Extracts. U. S. Pat. 2,885,325. E. A. 
Weaver, Spring Mount, and T. C. Cordon, Philadelphia, Pa., assignors to the 
United States of America as represented by the Secretary of Agriculture. Appl. 
October 3, 1957.—The process of purifying crude canaigre tannin comprising 
dissolving the crude tannin in water to form a solution containing not more 
than about 10% of total solids, adding to said solution an inoculum of yeast 
NRRL Y-2403 and yeast invertase, conducting an aerobic fermentation of the 
thus inoculated solution until a substantial proportion of the sugars present 
in the crude tannin has been consumed by the yeast, separating the yeast cells 
from the tannin solution and recovering the thus purified tannin solution. 


Waterproofing. Brit. Pat. 809.766. Midland Silicones Ltd. Appl. June 
21, 1957.—Fabrics, paper, leather, &c., are made water-repellent by impregna- 
tion with an aqueous emulsion comprising (1) a liquid organopolysiloxane 
of formula Ra Hb Si O,-,-», where each R is an alkyl radical having 1 


to 5 carbon atoms or an aryl radical, there being not more than 10 molar per 
cent of aryl-substituted silicon atoms, a is 1.0 to 1.5, b is 0.75 to 1.25, and 
a + b is 2.0 to 2.25; (2) zirconium acetate and zinc acetate in a ratio of 
0.1 to 4.5 zine atoms per zirconium atom; and (3) an emulsifying agent. 
Preferably the organosiloxane constituents of the emulsion consist of a mix- 
ture of 5 to 80 per cent by weight of the above-mentioned Ra Hb Si O, - ahi 
2 

polymer and 20 to 95 per cent by weight of (A) a liquid organopolysiloxane 
having a viscosity of 1000 to 100,000 CS at 25°C. and having the formula 
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R' Si O,-,, where R' is an aliphatic hydrocarbon radical having 1 to 5 


carbon atoms or an aryl radical, there being not more than 10 molar per cent 
of aryl-substituted silicon atoms present, and x is 2.0 to 2.1, and/or (B) a 
liquid hydroxylated organopolysiloxane having a viscosity less than 1,000,000 
CS. at 25°C., and having an average of 1.4 to 2 organic radicals attached to 
silicon per silicon atom, each organic radical being an aliphatic hydrocarbon 
radical of 1 to 5 carbon atoms or an aryl radical, there being not more than 
10 molar per cent of aryl-substituted silicon atoms present. The emulsion may 
contain sufficient zirconium acetate to provide 0.25 to 30 per cent by weight 
of zirconium calculated as the metal based on the total organopolysiloxanes 
present. Fabrics such as nylon, cotton, wool, linen, silk, rayon, paper, poly- 
acrylonitrile, vinyl chloridevinylidene chloride, terephthalic acid-ethylene 
glycol, and fabrics containing glass or asbestos fibres, are wetted with the 
emulsion and cured by drying at 80° to 95°C. Suede leather may also be 
treated using emulsions as above but also containing the reaction product of 
a di- or tri-alkanolamine with an alkyl titanate. Examples are given. Specifica- 
tions 680,265, 686,212, 762,819, [Group IV (a) ], 766,864 and 790,038 are 
referred to. 


Waterproofing. Brit. Pat. 811,125. Du Pont de Nemours & Co., ELI. 
Appl. April 5, 1956.—Compositions for waterproofing permeable materials 
such as leather, paper or fabric, comprise alkoxy aluminium chelates of 
formula Al(R),(OR')» in which R' represents a C,-, alkyl group and R repre- 
sents the anion of a bidentate chelating agent having its donor groups so 
situated with respect to each other that formation of a 5 or 6-membered 
chelate ring is possible, and containing at least one alkyl group in the form 
of a chain, preferably straight, of at least 12 carbon atoms and one acidic 
hydrogen, said anion being attached to aluminium through at least one oxygen 
atom and in which x and y each have a value not less “than 0.5 and together 
total 3. Preferably one donor atom is oxygen and the other oxygen, nitrogen 
or sulphur. Suitable donor groups inc lude phenolic and alcoholic hydroxyl, 
carbonyl, alkoxycarbonyl, primary amino, mercapto and thiocarbonyl. Suit- 
able bidentate groups include B-diketo, B-keto-acyloxy, o-hydroxyaroyl, salicyli- 
deneimino, 


C=O, —C=N—OH, CH—OH, 


| | 
C=N—OH —C=N—OH —C=N—OH 


or groups derived from o-aminophenols, esters of mercaptoacetic acid, and 
8-hydroxyquinolines. 8-keto-esters, especially of long chain alkanols are pre- 
ferred. Specific examples of bidentate chelating agents are: octadecyl and 
dodecyl acetoacetate; ethyl stearoylacetate; the 8-ketoacylates of long chain 
saturated fatty acid partial esters of polyhydric alcohols, e.g. the acetoacetic 
or benzoylacetic esters < distearin; dodecylglyoxal; salicylideneimines from 
long chain amines, e.g. N-dodecylsalicylaldimine:; : long chain salicylates, e.g. 
octadecyl salicylate; long chain diketones, e.g. stearoylacetone; and long chain 
esters of acetone dicarboxylic acid, e.g. dioctadecyl acetonedicarboxylate. The 
chelates are preferably employed in conjunction with vehicles in the form of 
solutions or dispersions in organic media. Example (8) describes the impreg- 
nation by dipping in toluene solutions containing (octadecyl acetoacetate ) 
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aluminium diisopropoxide or (distearin acetoacetato),;,. aluminium (isopro- 
poxide),;. of suede leather, cotton sheeting and filter paper. Specification 
789,983 is referred to. 


Waterproofing. Brit. Pat. 810,310, General Electric Co. Appl. Dec. 7, 
1955.—A process of imparting water-repellency to a material or article com- 
prises treating the same with a liquid organopolysiloxane or with a solution 
as an emulsion of an organopolysiloxane and irradiating the thus-treated ma- 
terial or article with high energy particles. Organopolysiloxanes containing 
any of the following radicals may be used: methyl, ethyl, butyl, isobutyl, octyl, 
cyclohexyl, cycloheptyl, phenyl, diphenyl, naphthyl, tolyl, xylyl, ethylphenyl, 
benzyl, phenylethyl, chlorophenyl, dibromophenyl, vinyl, or allyl radicals. Speci- 
fied diluents are benzene, toluene, xylene, dioxane, ethanol and propanol. The 
organopolysiloxanes may also be extended by the formation of aqueous emul- 
sions. Specified emulsifying agents are sulphonated amide condensation 
products of fatty acids with organic amines, sulphonated aromatic and mixed 
alkyl aryl sulphonate derivatives, sulphonated ester derivatives, trimethy|- 
benzyl ammonium chloride and hexadecyldimethylbenzyl ammonium chloride. 
The organopolysiloxane either undiluted, in solution or emulsified is applied 
in liquid form to the material to be treated by dipping, spraying or by means 


of a padder or quelch. Materials which may be treated are cloths of cotton, 
linen, silk, wool, nylon, orlon, viscose or acetate rayon, also paper, cardboard 
or leather. As shown, apparatus 1 produces a beam of high energy electrons 
which pass through metal tube 4 and emerge through end window 7 to impinge 
upon and irradiate a sheet 10 of material treated with an organopolysiloxane 
in accordance with the invention. The electron beam may be focused by means 
of winding 8 energized by D.C. source 9" through variable resistance 9. Sheet 
10 may be in the form of strip material passed continuously under window 7. 
Irradiation may be carried out in an atmosphere of nitrogen or an inert gas. 
Examples describe the treatment of fabric and paper with an organopoly- 
siloxane prepared from a mixture of decamethyltetrasiloxane, octamethylcyclo- 
tetrasiloxane and caustic potash. Specifications 594,481, [Group IV], 618,453, 
632,955 and 640,067, [all in Group IV (a) ] are referred to. 
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The Keys to Quality 


From rugged sole leather to the soft, luxuri- 
ous leather for gloves, Nopco tanning prod- 
ucts insure such characteristics as uni- 
formity, pliability, strength, softness and 
durability. 

For detailed information about Nopco 
chemical products, plus Nopco research fa- 
cilities, available to you, simply write to the 
Tanning Oil Division or consult with the 
Nopco technical service representative in 
your area. 


Nopco chemicals for the leather industry include: 


e Anti-Oxidant and Masking Agents ¢ Degreasing Agents 
Vital ingredients e Emulsifiers and Penetrants ¢ Sponging Compounds 
for vital industries e Fat Liquors e Specialty Items 


NOPCO CHEMICAL COMPANY 


® 60 Park Place, Newark, N.J. 


PLANTS: Harrison, N.J. * Cedartown, Ga. * Richmond, Calif. « London, Canada 





Using Salt Efficiently 


by INTERNATIONAL SALT COMPANY, INC. 


How Flow Characteristics of Salt 
Affect Storage and — a. 


If you're planning to install new 


salt - storage and brine - making 
facilities or enlarge existing ones 

or if you'd like to make your 
present efficient— 


here’s information that can help 


ANGLE OF REPOSE 


setup more Salt on Salt 


you, ANGLE OF SLIDE 


Glass; Smooth Plastic; 
Highly Polished Stainless Stee! 


Referring to the table, will 
that 


Salt 


you 
note 


Rock 


most sizes of Sterling 


commonly used to 


SIZES OF 


Carbon Steel with Smooth 
Mill Scale; Medium-Polished 


Stainless Steel; Mone! Metal 


make 


pose 


brine have an angle of re- 
of 32 
But the angle of slide for salt on 


from the horizontal. 


chute materials differs according 
to salt size and the material used. 
These two principals of salt flow 
brine - 


influence making installa- 


tions in three distinct ways: 


Carbon Steel (Heavily Rutted 
and Pitted); Smooth-Planed 
Wood ; Smooth Concrete 


Rough-Sawed Wood ; 38° 4° 4° 
Rough Concrete =? =? + 2° 


Table gives Angle of Repose of salt on salt and Angle of Slide 


on various surfaces for several crystal sizes of Sterling Rock Salt 


Storage-bin design. 


need 


Hoppers 
The 32 


repose guarantees that salt, as it pours through the 


not have sloping bottoms. angle of 
discharge opening in a flat-bottomed bin, will form 
What’s more, the salt that 
doesn’t flow out on its angle of repose will remain 


for 


its own sloping bottom. 


in dead storage use in emergencies. 


2. Slope of feed chutes. If local conditions make 


it impractical for an overhead storage bin to be 


exactly above the dissolver, it is possible to employ 


sloping chutes. Though a standard 45° slope is the 


recommended minimum because 


of its built-in in- 
surance against clogging, flatter slopes are possible 


with certain chute materials. See table. 


3. Chute to dissolver clearance. No matter what 


size dissolver you have, it is possible to determine 


just how much clearance there should be between 


Te ety ene ee) 0 | 


full 


all times. Your Sterling representative can supply 


chute and dissolver, to insure a dissolver at 


data. 


Further information on rock salt characteristics is 
a free booklet, “Brine for 
This comprehensive booklet 
technical information on many 


contained in today’s 


Industry”. also has 


valuable aspects of 


storing, handling or using salt. Send today for your 


free copy. 


INTERNATIONAL SALT CO., 
SCRANTON, PA. 


SALES OFFICES 


Cincinnati 
Cleveland 
Detroit 
Newark 

New Orleans 


INC. 


Atlanta 
Baltimore 
Boston 
Buffalo 
Chicago 


New York 
Philadelphia 
Pittsburgh 
Richmond 
St. Louis 


STERLING SALT 
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In chrome tanning... 


THERE’S NOTHING TO HIDE 
when you use ONE-BATH 


KOREON 


Yes! . . . chrome-tanning becomes the easiest 
step in your process with Mutual® one-bath 
KOREON®. Simply dissolve KOREON in 
water. Or, if you prefer, you can add it directly 
to the tanning drum in its dry form because it 
dissolves so readily. 


KOREON is constant in composition and un- 
varying in purity. It comes in two basicities— 
KOREON M at 33-35%, and KOREON X at 
50-52%. Technical service, based on years of 
experience with tanners, is available to you on 
request. 


If you prefer to prepare your own one-bath 
chrome tan, we can provide the technical aid 
and the principal raw material—Mutual 
Sodium Bichromate. 


OTHER PRODUCTS FOR TANNERS: 


Solvey® Ammonium Bicarbonate - Solvay Cleansing Soda X and XX 
Solvay Snowflake® Crystals - Mutual Potassium Bichromate 


Ni SOLVAY PROCESS DIVISION 
hemical 61 Broadway, New York 6, N. Y. 


MUTUAL chromium chemicals are available through dealers and 
SOLVAY branch offices located in major centers from coast to coast. 


For more information, mail to SOLVAY 
(D Please send booklet “KOREON One-Bath Chrome 
Tan for Leather.” 


[ Please have representative phone for an appoint- 
ment. 


5a 
Name 


Position 

Company 

Phone 

Address 
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“We Feader 
Comes First 


LEATHER and SHOES believes 
in the “Golden Rule” of journalism 
--serves its readers first. It has no 
“sacred cows’ nor prejudices. 


Because of this, it is first choice of 
the industry’s key executives. L&S 
is the most widely read and quoted 
paper in its field, and leads in paid 
(audited) circulation, subscription and 
advertising receipts. 


Readers and advertisers benefit most 
by this policy. That’s why its sub- 
scription list and advertising indexes 
read like the Who's Who of the in- 
dustry. 


LEATHER and SHOES 


THE MAGAZINE FOR EXECUTIVES 


300 West Adams Street 
CHICAGO 6, ILLINOIS 





ATLAS 7873 
for softie leather 


ATLALOINL 


TANNERY 
“HOUSEHOLD NAMES” 


Every industry has its famous names. In tanning, 
Atlas, and the products it has developed through 
the years, all are “household names”—respected 
because they represent the finest of their kind and 
for their purposes. 


How many of those names do you recognize as "old 
friends?" How many of the new ones are you familiar 


with? 


Atlas, keeping apace of, anu frequently leading the 
way to, new progress in tanning, brings you the 
products best suited to your needs. 


It is a fact that when tanners 
change to Atlas Fatliquors, few 


ever change again. 


REFINERY, INC. 


142 LOCKWOOD STREET ATLAS 
NEWARK 5, N. J. os 


bark and 
resin retan 





XXIV 


UNIFORM RESULTS DEPEND 


ON UNIFORM CHEMICALS 


®O ® 


Top-grade tanning results every time 
. . . when you depend on Diamond 
quality chemicals: Tanolin®, fat liquors, 
bichromates, neutralizers. 

Top-notch leathermakers all over the 
world rely on Diamond uniform chemi- 
cals, made from the finest raw materials, 
quality controlled every step of the way. 

So why not you? You'll get fast, de- 
pendable delivery on every order you 
place from our two plants, or from eight 
strategically located warehouses. And 


® ® 


Diamond’s long experience in working 
with quality tanners to achieve best re- 
sults is yours for the asking. 

Your Diamond Representative knows 
leather chemistry . . . and he’s backed 
by Diamond’s entire technical staff and 
facilities. Call him today. D1iamonp 
ALKALI Company, 300 Union Com- 
merce Building, Cleveland 14, Ohio. 


Diamond 
e ~>chemicals 
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“SUPREMO 


BRAND 


ordinary in solid or seco crushed 


“LUNA” 


BRAND 


cold water soluble in solid or seco crushed 






The Only American Manufac- Liquid and powdered Quebracho 
turer of Quebracho Extracts in extract and blends to customer 


South America. Factor ies at specifications in bags, barrels, 


Puerto Pinasco, Paraguay, and tank cars or tank trucks from 


Staten Island, N. +. Arlington, Staten Island, N. Y. 


International Products Corporation 


625 Madison Avenue, New York 22, N. Y 
Telephone: Plaza 1-4770 crue 





Manufacturers o rf 


LEATHER FINISHES 
and 


TANNERS’ SPECIALTIES! 


CHEMICAL COATING MATERIALS 
OTAQANY 


BELLEVILLE 9 * NEW JERSEY 


PLYMOUTH 92-5600 





SOLIDS? 


WHITES ? 


For the best in ALL 3 
Neutralize YOUR leathers 


“> SOLVAY AMMONIUM BICARBONATE 


For high neutralizing action 
combined with low pH, your chrome- 
tanned leathers need Sotvay Am- 
monium Bicarbonate. You get more 
uniform dyeing when you neutralize 
with this deep-penetrating, 7.8 pH 
neutralizer—as well as superior tex- 
ture and grain. Try it in the economy 


100-lb. vapor barrier bag. . . use it in 
thrifty 142% solution. 


OTHER PRODUCTS FOR TANNERS 


Solvay® Cleansing Soda X * Mutual® Koreon M and 
X ¢ Solvay Cleansing Soda XX »* Mutual Sodium 
Bichromate * Solvay Snowflake® Crystals * Mutual 
Potassium Bichromate 


Ut SOLVAY PROCESS DIVISION 


hemical 


61 Broadway, New York 6, N. Y. 


Branch Sales Offices: Boston *¢ Charlotte « Chicago ¢ Cincinnati ¢ Cleveland ¢ Detroit 
Houston ¢ New Orleans * New York ¢ Philadelphia ¢ Pittsburgh * St. Louis ¢ Syracuse 
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NEW CHROMIUM COMPOUNDS 
for the Progressive 


TANNING CHEMIST 
NUCHROME 


Pure Basic Chromic Sulfate. No impurities, 
no sodium, aluminum or other salts. 


DRY (35% Cr,O,) 
LIQUID (25% Cr,O,) 


CHROMIC CHLORIDE 
CHROMIC ACETATE 
CHROMIC FORMATE 
CHROME ALUM AND OTHERS 


FIBER CHEMICAL CORPORATION 


P. 0. BOX 218 MATAWAN, N. J. 


JOHNSON AND CARLSON 


We Manufacture and Install 


DRUMS - VATS - PADDLES - WOOD TANKS 


Suppliers of V-Belts, Sprockets, Motors, Chain and Other Tannery Equipment 


848 EASTMAN ST., CHICAGO 22, ILL. 


“ADE Il AN” LIQUID QUEBRACHO FILADE 
GAMBADE EXTRACT DRIPASTE 


THE TANNADE COMPANY 


2136 DOMINICK ST., CHICAGO, ILLINOIS 





KEPECO 
EMULLO 


FINNALINE 
KEEPA-SHINE 
UNI-LAK 


(Reg. U. S. Pat. Office) 


KEPOLAC 
FONDO 


KEPEC CHEMICAL CORPORATION 


MILWAUKEE I, WISCONSIN 


EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 
RACINE, WISCONSIN 


92 South St., Boston, Mass., Day Gormley Leather Co. - 17! Medison Ave., New York City, Eugene Williams 
1358 S. Hill St., Los Angeles 15, Calif., David V. Whiting Co, 


Borneo CUTCH extract 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 
500 FIFTH AVE., NEW YORK 36, N.Y. 


Garden State Tanning Inc. 


Fleetwood, Pa. 


Manufacturers of 


Upholstery Leather 


New York Office 


12 EAST 33 STREET, NEW YORK 16, N. Y. 


Prime Leather finishes Co. 


188-194 $. 2nd St. 
MILWAUKEE 4, WIS. 


R. 57 Grove St. 
SALEM, MASS. 


“The Extension of Knowledge is 


by the Investigation of Matter’. 


This space dedicated to 
Tanner's Council Research Laboratory 


by a Friend 





TECHNICAL SUPERIORITY 


Armour sole and upper leathers for men's and 
women’s wear are scientifically tanned to the 
highest quality standards. By any test, Armour 
laboratory quality-controlled leathers are superior! 


™ ARMOUR LEATHER COMPANY 


4 > >. WEW YORK © BOSTON © WILLIAMSPORT. PA. © ST LOUIS © CHICAGO © SHEBOYGAN. WiISC. 


RESEARCH 


has Two functions Solvent Tannage, 


To produce a better Product and born of Science is 


to do it More Economically. a chemical Process 


THE TANNERS’ COUNCIL Industry — Be Prepared 
RESEARCH LABORATORY Fred O'Flaherty 
UNIVERSITY OF CINCINNATI 





FAT LIQUORS 
DESIGNED FOR YOUR SPECIFIC TANNAGE 


¢ UNIFORMITY OF PRODUCT 
¢ INFORMED TECHNICAL SERVICE 
* HIGHEST QUALITY RAW OILS USED 


All products carefully formulated for your particular requirements 


BAY STATE OIL PRODUCTS 


2 UNION STREET PEABODY, MASS. 


YOU CAN RELY ON BAYOILS AND BAYFILS 
SULPHONATED OILS + FILLERS + SUEDE SPRAYS + FATLIQUORS 














Borax or Boric Acid 


United» States Borax & Chemical Corporation 


7 PACIFIC COAST BORAX COMPANY DIVISION 
y 


: y i a) 
tniprn nin nnn al BS oe soi 


New York 
Chicago 
Kansas City 
Philadelphia 
Distributors located in principal cities throughout the U.S.A. Cleveland 


CONSULTING SERVICE 


Technical consultation is available for improving your leather, 
reducing your costs and developing new leathers and finishes. 


More than 40 years practical application of Scientific Research 
to Leather manufacturing. 


ADOLF SCHUBERT, 549 W. Washington Blvd., CHICAGO, ILL. 


READING, MASS. 





THE STAMP OF DEPENDABILITY 


SULPHONATED OILS and 
FATLIQUORS — SUEDE SPRAYS 
CROCK ELIMINATORS 
WATERPROOFING SPECIALTIES 


EASTERN INDUSTRIAL OIL PRODUCTS CO. 


SAUGUS, MASS. 


EASTERN OIL OF MEXICO PASEO DE LA REFORMA 95 MEXICO DF 
EXPORT AGENT: WOLFF—INTERNATIONAL, Milwaukee, Wisconsin 


! EQUIPMENT ... 


TANNING INDUSTRY 


ROTO-SPRAY (4 or & Gun) 

PASTED LEATHER DRYERS 

TOGGLE DRYERS 

POLE AND HOOK TYPE CONVEYOR DRYERS 
SEASONED SKIN AND SPRAYED FINISH DRYERS 
WASHED CATTLE HAIR DRYERS 


PROCTOR & SCHWARTZ, inc. Phitadeipnia 20, Pa. 
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J inishes 
for all types of SS / 
A a 


NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone HUmboldt 2-5072 


MORITE BRAND 
Sulphonated and Compounded 


EST. 1908 


OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 


4 The Original Dry Color 
PRESTO ee 
PP PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 


Dry Colors + + Finishes 
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APEX CALAFENE 


FOR TOP QUALITY SUEDES 


Used by leading tanners for over 30 
years for obtaining a finer nap, better 


feel and additional strength in low ends. 


ALSO:- 


CALAFENE SPECIAL: For a tighter nap on goat suedes 
CALOPHYL C-10: For suede splits 
STANNOIL: Outstanding penetrant for colors 


APEX CHEMICAL CO., INC. 


Manufacturers of Chemicals since 1900 


200 South First St. Elizabethport 1, N. J. 


ESTABLISHED 1883 
Exclusively a Tannery Paper 


Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 


Technical articles and newsworthy 
features invited for publication. 


THE LEATHER MANUFACTURER 
NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 





REILLY- 


WHITEMAN- 
WALTON CO. 


II 
CHARACTER. 


CONSHOHOCKEN, PA. 


CALGON’ Pre-Tan 


the tanning time saver that produces better leather 


Calgon Pre-Tan cuts tanning time to one- 
third or one-fourth the normal time when 
it is used before vegetable tanning. This is 
because Calgon’s quick action speeds up the 
penetration of vegetable liquors, hastening 
the tanning process. 

Besides being a time and money saver, 
Calgon adds to the quality of leather. 
Calgon’s dispersive action and ability to 
combine with proteins produce tanned 
leather that’s exceptionally free from stains, 
has a dense grain structure, and a long silky 


fiber that contributes to tensile strength. 

For high quality leather and faster tan- 
ning, try Calgon Pre-Tan. Write now for 
your free copy of ‘‘Calgon Data for the 
Leather Chemist.” 


CA LG oO ae COMPANY 


DIVISION OF HAGAN CHEMICALS & CONTROLS, INC 
HAGAN BUILDING, PITTSBURGH 30, PA. 


tn Canada: Hagan Corporation (Canada) Limited, Toronto 





Salem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM, MASSACHUSETTS 


—« Commonuedlth - 


= CA Cee, 506. 


Serving the Leather Industry since 1911 


CONSULTATION RESEARCH 


Immediate Service on 


HEAVY CHEMICALS — EXTRACTS — TANNERS OILS 
DYESTUFFS — LEATHER FINISHES — SPECIALTIES 
ABRASIVES AND COATED PAPERS. 


COMMONWEALTH LABORATORIES, INC. 


Gloversville, New York 
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LOWELL TECHNOLOGICAL INSTITUTE 


LOWELL, MASSACHUSETTS 
FOUNDED IN 1895 


offers courses in 


LEATHER ENGINEERING 


leading to the degrees of 
BACHELOR OF SCIENCE 
and 
MASTER OF SCIENCE 
Emphasis is placed upon the fundamentals of engineering and the 
application of basic scientific principles to leather technology. 
Coeducational For further information 


State-operated write to Dr. Albert E. Chouinard, 
Scholarships available Head of the Leather Engineering Department 


Technology is the RESEARCH 
handmaiden of PAYS DIVIDENDS 


all chemical Industries 
Technology is 
born of Research 


when Properly Applied. 


THE TANNER’S COUNCIL 
Fred O'Flaherty RESEARCH LABORATORY 
University of Cincinnati 


THE OHIO LEATHER CO. 


Quality Calf Leather Research is the seeds 


v e 
LUXOR - BLACK JETTA of Tomorrow's Profits 


KAFFORITE - KOZY - JILL JETTA Support it and it 
EMBOSSED CALF - WHITE WASHETTE will Support the Industry 


TANNERY AND GENERAL OFFICES: ; 
GIRARD, OHIO Fred O'Flaherty 


BOSTON - NEW YORK - ST. LOUIS - CHICAGO 
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levag lan: ae ee 


You can depend on Warner Bell-Mine Lime 

for uniform purity, analysis and physical properties. 
Accurate laboratory control assures you 

of consistently better milk of lime. 


WARNER COMPANY 


BELLEFONTE DIVISION, Bellefonte, Pa. « Philadelphia « Pittsburgh 


THE MARSHALL LABORATORY 
Mfg. American Standard Hide Powder 


CONSULTATION LABORATORY SERVICES 


P.O. Drawer 239 RIDGWAY, PA. 


Spe we TT 
ai ey OILS 


and 


es 


Mardol tanners’ oils and fat liquors are produced by 
specialists. They are highly skilled in quality control, 
and the proper selection and blending of oils, to fit 
specific leather making requirements. 

Our technical staff, comprising practical tanners is 


at your service. They will be pleased to help you with 
your problems. 


MARDEN-WILD CORPORATION 


500 COLUMBIA ST., SOMERVILLE, MASS. 


MILWAUKEE, WISCONSIN, 8934 NO. NAVAJO AVE. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 





COMET 
CHEMICAL Co., INC. 


Plastic & Pigment Finishes 
Topcoat, Plating & Glazing Lacquers 
Vinyl Finishes for all types of Leather 
Aniline Lacquers & Thinners 


Lacquer Emulsions 
Stable “Jrouble-free Water-tight 
Clear, Slack and White 


Bigelow 3-1433-4 


410 ADAMS ST., NEWARK, N. J. 


BONA ALLEN, INC. 


Buford, Georgia 


TANNERS SINCE 1873 


Finest English Rein 
and Strap Leather 
Latigotan Harness Leather 
Manufacturers of genuine English 
type and full rigged hand tooled 
roping saddles. 


HOWES LEATHER CO. INC. 


SOLE LEATHER 


SIDE LEATHER 


Tanners Cut Sole Division 


CUT SOLES 


BOSTON, MASS. 
ST. LOUIS, MO. CHICAGO, ILL. 


L.H. HAMEL LEATHER CO. 


Tanners of 
Kid, Sheep and 
Lambskin Linings 


HAVERHILL, MASSACHUSETTS 


Today’s Research Pays 
Tomorrow’s Dividends 


Research is Tomorrow’s 
Insurance of Profits 
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Want To Go On A Cost-Cutting Spree 
When You Tan Whites ? 


Ever wish you could cut your processing costs? Maybe make sub- 
stantial savings on the white fatliquor you use? 

You can, you know . . . with a remarkable new series of esterified 
oils called the Polarsols. And not only will you reduce "yew costs, but 


at the same time you'll get a uniform tight break that will upgrade your 
whites on the table. 


Savings are Substantial 


Since the Polarsols soften leather to a greater degree than sulfated 
oils, you can get the same degree of softness in your stock with up to 20% 
less oil. Oil reductions such as this mean savings in your color room—and 
in freight costs as well. Substantial savings . . . every year. Sooner or 
later somebody in your tannery will get the credit for suggesting these 
savings. It could be you. 

What's more, you'll be able to produce effects in white leathers 
never obtained before. For the Polarsols offer a unique combination of 
fatliquoring properties not found in other oils. 

For example, with the Polarsols you can get any degree of softness 
you want and still retain a high degree of tightness. But to get the 
same degree of softness with sulfated oil, you usually obtain loose break. 

Stability is excellent in the presence of residual alum. And of 
course all the Polarsols are bleached. They're light fast too, offering 
a high degree that is seldom approached in Fadeometer specifications. 


Get The Full Story 


We'd like to send ~~ percentage suggestions—plus a trial sample. 
i 


Naturally there's no obligation. 


Just specify your type of white leather and tannage, for there's a 
Polarsol for every one—whether it be sides or splits, suedes or grains, 
kid or calf. Better write or phone today. 


SEABOARD CHEMICALS, INC. 
Dept. 8H, 30 Foster St. 
Salem, Massachusetts, U.S.A. 








